: eGRAW-HILL PUBLISHING COMPANY, INC. - TWENTY-FIVE CENTS, FIVE DOLL ARS PER YEAR 


| Engine ering 
NEWS-RECORD 


June 16. 1938 


cranes at rest between contracts at Grand Coulee 


Ny 


SS SS 


- 


\ 


— ae § ’ HOIN HORUY NV 
RUVEEIT IWESNSD 


ENASE "WATERWORKS “STE iiisietieuaksii 





} 


‘ENGINEERING NEWS-RECORD MARKET PLACE - June |] 


wn ma) Sana 


YET IT SAGGED ONLY 2 INCHES 


’ AALALALA, 
Lt 
Wh 
$f 


LARGE MULTI PLATE SEWER OUTFALL 
OK AFTER RECORD CLOUDBURST 


@ Here is another striking example of money and grief 
saved by Armco Multi Plate. During the erection of this 
971,-inch diameter pipe, a torrent of water gushed down 
incall rh the ravine, tearing out almost 70 feet of the 
supporting trestle. 

Despite this long span of heavy pipe flowing full of water 
for several days, it sagged only 2 inches. Moreover, the spe- 
cial watertight joints didn’t leak a drop under this severe 
test. That's the kind of performance Armco Multi Plate 

offers you in the design of large drainage 
and sewer lines. It will not obligate you 
in any way to write for complete 
information. Armeo Culvert Manufae- 
turers Association, Middletown. Ohio. 


ARMCO MULTI PLATE 


A PRODUCT ORIGINATED AND DEVELOPED BY ARMCO ENGINEERS 
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THIS WEEK AND NEXT 


Con FLICTING opinion concerning 
the reason for warping and heaving 
of concrete slabs on clay subgrade 
may be cleared up by the results of 
field laboratory investigations being 
made on a test road in Texas. 

A second article on Texas roads 
tells how test sections are demonstrat- 
ing the advantages of proper control 
of drainage from the roadbed. 

How a 4-yd. crane with a boom ex- 
tended to.a greater length than it 
could handle unaided climbed to the 
first story of a building and was used 
to erect 35-ft. columns surmounted 
by high roof trusses is told on page 
OF), 

The irregular fuel value of raw 
garbage and rubbish has long been 
a sore spot in incineration, especially 
in its relation to power production. 
In New York, experiments are being 
made which may result in better 
combustion control through use of 
shredded refuse and furnace feeding 
devices. 

In some places it is necessary to 
build earth dams with material lack- 
ing in cohesion. Such is the case at 
the site of a proposed dam for Mer- 
rimack River flood control, where 
sand and silt are the principal avail- 
able materials. Richards M. Strohl 
describes field tests of compaction 


methods proposed to meet this situa- 
tion. 


Structural tests on Douglas Fir 
plywood were undertaken recently at 
Stanford University. Harry A. Wil- 
liams of the Civil Engineering De- 
partment there describes methods and 
results of tests run. 


. 
NEXT WEEK—Stabilization of 
pavement bases with cement is one 
of the most important developments 
in highway design in recent years. 
Vext week the first of two articles 
') recognized authorities on this sub- 
jet will be published. 
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Reader Comment 
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JULIAN MONTGOMERY 


Texas Tests Clay Subgrades 


(Soil mechanics, Field laboratories) 


Roadbed Design for Self-Drainage 
(Highway design, Materials) 


H. C. Porter 


Plant Improvement for Increased Demand 
(Building construction plans) 


Crane Erects High Framework G. C. OLSEN 


(Steel building, Construction methods) 


Power from Refuse Incinerators Francis C. Hotsrook 


(Refuse disposal, Incineration, Power ) 
From Field and Office 


Compacting Cohesionless Material 
(Earth dams, Soil mechanics, Construction equipment) 


Ricuarps M. StrRoHL 


Water Main Sterilization with Chlorine 
(Water supply) : 


Laboratory Tests on Structural Plywood  H. A. Wittiams 
(Timber structures, Testing methods) 


Unit Prices Adv. page 


New Aids to the Constructor Adv. page 


Construction Reports 


THE COVER PICTURE shows Hammerhead cranes 
at Coulee Dam ready to carry on the work of 
placing concrete in the second stage of construction 
which will carry the dam to the 550-ft. mark. Each 
crane bears a reminder of the everpresent need for 
safety precautions on any construction job. 


Number of copies of this issue printed: 33,285 
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1— Dangerous intersection, Gully at right. 

2—TRUSGUARD stands guard against disaster. 

3—Unwary motorist sees STOP sign too late. 

4—Jams on brakes. Car skids off road! 

5 —TRUSGUARD absorbs impact. Shunts car back 
on road. 


TRUSGUARD is engineered safety! When a 
car strikes, the guard plates yield slightly. 
Reflex action throws front of car back, 
straightening wheels. Car continues paral- 
lel to guard rail. Entire action is smooth 
and positive. Shock of impact is almost 
completely absorbed. 

Engineering details about Truscon 
TRUSGUARD Guard Rail contained in illus- 
trated catalog. Write for your copy today. 
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THE WEEK’S EVENTS 








Congress Passes 


River Bills 


State control debated by Sen- 
ate: Norris objects to increasing 
army control 


Federal vs. state control of “inci- 
dental” power, and the attitude of the 
Corps of Engineers toward its develop- 
ment, played a prominent part in 
Senate debate on two bills during the 
closing days of the 75th Congress. 
Amendments adopted to both the river- 
and-harbor and flood-control authoriza- 
tion bills upheld the Administration’s 
point of view on these questions. 

In debating the river-and-harbor 
authorization bill on June 8 Senator 
Norris of Nebraska objected strongly 
to the statement of policy, which di- 
rected that “hereafter federal investi- 
gation, planning and prosecution of 
improvements of rivers, harbors and 
other waterways for navigation and al- 
lied purposes” shall be a function of 
the Corps of Engineers. (Italics indi- 
cate phraseology opposed by the Sen- 
ator). He contended that this language 
would set up the War Department as 
a policy-determining body over not 
only navigation improvements, but also 
over flood control, power development, 
reclamation, and the runoff-retarding 
and soil erosion control measures car- 
ried on by other departments of the 
government; in fact, overall proposals 
having to do with the utilization or 
control of water resources. 

Senator Barkley of Kentucky sup- 
ported this view, pointing out that ap- 
proval of the provision as worded 
would forestall the work of the Na- 
tional Resources Committee or of any 
other body that might be set up, as 
proposed in the pending regional au- 
thorities bill, to prepare comprehensive 
plans in the field of conservation. 


Copeland defends bill 


The proposed language was de- 
‘ended by Senator Copeland of New 
York, chairman of the committee that 
eported the bill, who argued that the 
‘ujectors were reading far more mean- 
ng into the language than was in- 

nded, and that Congress could at 


any time take away from the Corps 
of Engineers any powers which it 
might wish to delegate to another 
agency. The matter was finally com- 
promised by _ substituting without 
change the language used in previous 
acts so that the bill now reads: “Fed- 
eral investigations and improvements 
of rivers, harbors and other waterways 
shall be prosecuted by the War De- 
partment except as otherwise 
specifically provided by act of Con- 
gress.” 

As passed shortly thereafter, the bill 
authorized the construction of 53 navi- 
gation projects with a total cost of 
$37,104,350, an increase of $3,200,500 
over the bill as approved by the House 
April 27. This was accounted for by 
the addition of 14 projects approved 
by the Board of Engineers for Rivers 
and Harbors since the House action. 
The only other amendment of import- 
ance added by the Senate was a direc- 
tion that hydrologic studies now being 
conducted along the line of the pro- 
posed Nicaragua Canal be continued. 

On the following day the House, with 
very little debate, accepted all Senate 
amendments and sent the bill to the 
White House for signature. 


Flood Control Bill 


The same issue arose in the con- 
sideration of the flood-control author- 
ization bill, which was taken up by 
the Senate on June 9, and the same 
solution was adopted: the revised 
language of the bill was abandoned 
in favor of a declaration of policy 
copied from the omnibus flood-control 
act of 1936. This gives the Corps of 

(Continued on p. 828) 
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Walter S. Rae Wins 


Tunnel Suit 


Awarded damages on Reading 
water supply contract rescinded 
because of misleading borings 


A jury in the U. S. District Court at 
Philadelphia has awarded Walter S. 
Rae, contractor of Pittsburgh, Pa., 
damages amounting to $61,859 in a suit 
brought against the city of Reading, 
Pa., charging misleading borings on a 
tunnel contract. Rae received the con- 
tract for driving the Maiden Creek wa- 
ter supply tunnel for Reading, includ- 
ing an open-cut creek crossing, Mar. 
31, 1934. On Aug. 28, 1934, after sink- 
ing a shaft about midpoint on the 
tunnel and driving 85 ft. of heading 
each way, the contractor rescinded his 
contract, claiming the log of the bor- 
ings as shown on the plans and the 
core samples failed to disclose the true 
character of the ground (ENR Sept. 6, 
1934, p. 314). The suit was brought to 
recover expenses incurred in the start 
of work and to force payment of an 
estimate claimed due by the contractor. 

The contract plans showed a profile 
of borings supposedly taken in 1927. 
Before the contract was let, the line of 
tunnel was shifted 150 ft. at one end 
and a few feet at the other. The grade 
was also lowered, and final grade was 
35 ft. below bottom of borings at one 
end. All boring logs on the plans 
showed solid limestone at the bottom 
of the holes. In preparing the final 
plans the city engineer transposed the 
assumed solid rock line as developed 
by the borings to the new tunnel line. 
Typical cross-sections shown on the 
plans indicated solid rock throughout; 
there was no provision for ground 
supports. 

Instead of encountering solid rock as 
expected, the contractor found only 
mud and boulders in the 170 ft. of tun- 
nel excavation completed, Thinking the 
condition might be local, he complained 
orally to the engineer from the first, 
but kept working several weeks in the 
hopes of striking solid ground. The 
contractor also discovered after starting 
work that the original core box num- 
bers did not correspond to the hole 

(Continued on p. 828) 
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Congress Passes 


River Bills 


(Continued from page 827) 
Engineers authority over the investiga- 
tion and improvement of rivers for 
flood control, but places measures for 
water retardation and soil erosion pre- 
vention on watersheds under the De- 
partment of Agriculture. In addition, 
the Senate modified the usual provision 
that may be installed in 
flood dams to facilitate the 
later development of power to make 
this feature mandatory in all dams 
when approved by the Federal Power 
Commission. The $5,000,000 allocated 
in the House bill to each of the two 
agencies (Corps of Engineers and De- 
partment of Agriculture) for examina- 
tions and surveys over a_ five-year 
period was supplemented by an addi- 
tional $5,000,000 earmarked for the 
Federal Power Commission. 


penstocks 
control 


Cost allocation 


The House modification of the princi- 
ple of local cost contribution permit- 
ting the federal government to reim- 
burse 70 per cent of this amount when 
used for dam and reservoir construc- 
tion was expanded to include channel 
improvement projects when undertaken 
for flood control purposes. The reloca- 
tion or reconstruction of roads, rail- 
ways and otler utilities was included 
in this amendment as a cost subject to 
the 70 cent reimbursement, but 
subsequently an amendment was added 
transferring such items to construction 
cost, which is a 100 per cent federal 
expense. This disparity will be elimi- 
nated by the conference committee. 

Another incongruity was then added 
by the adoption of a subsequent 
amendment, also sponsored by Senator 
Barkley, directing that in the case 
of dam and reservoir projects the fed- 
eral government shall acquire directly 
and assume title to all necessary lands, 
easements and rights-of-way, reimburs- 
ing local authorities in full for any 
expenses hitherto incurred for such 


per 


purposes, 

All policy amendments were made 
retroactive applying to projects hitherto 
authorized as well as to the list carried 
in the present bill. The effect of the 
conflicting amendments is to give the 
Senate’s conferees optional plans. 

New projects added by the Senate 
to the list in the House bill included 
the authorization of local protective 
works on the Merrimack River to sup- 
plement reservoirs already approved; 
the Lugert-Altus flood control and 
reclamation reservoir on the North 
Fork of the Red River, Okla., and the 
Blakely Mountain reservoir on the 
Quachita River, Ark. In addition the 
Senate changed the terms of the fed- 


eral payment in lieu of taxes on lands 
to be acquired in the Morganza flood- 
way, and added numerous other less 
important amendments. 

Despite the fact that the Senate bill 
added about $20,000,000 construction 
costs and possibly as much as $80,- 
000,000 in additional expenses assumed 
by the federal government the total 
authorization of $375,000 was left un- 
changed. 

The Lugert-Altus project is pri- 
marily for reclamation, but also has 
some value for flood control and for 
domestic water supply. Its cost was 
estimated at $5,353,000 in a favorable 
report submitted to Congress last April 
by the Department of the Interior. The 
authorization in this bill directs that 
an agreement be reached between the 
Army and the Department of the In- 
terior for the allocation of costs before 
construction can be started. 

The Blakely Mountain projects has 
been licensed for private development 
by the Arkansas Power & Light Co. as 
a hydroelectric power development. 

Development of" excess storage ca- 
pacity for flood control purposes has 
been recommended. The authorization 
in this bill permits the federal govern- 
ment to assume the additional cost 
of developing this excess capacity, and 
is sharply limited by a number of pro- 
visions to cover only the flood-control 
part of the development, and in on 
case to exceed $2,000,000. 


Walter S. Rae Wins 


Tunnel Suit 


(Continued from page 827) 


numbers given on the plans; the holes 
being numbered consecutively from one 
portal, the core boxes from the other 
end. 

The contract provided payment per 
foot of completed tunnel, and the engi- 
neer refused to allow.a partial esti- 
mate for excavation only. Upon re- 
fusal of the estimate and finding the 
bad ground continued indefinitely, the 
contractor rescinded his contract and 
instituted suit against the city. 

The jury found that the plans and 
specifications upon which Rae bid made 
material misrepresentations as to the 
character of the subsoil, the falsity of 
which could not reasonably have 
been discovered by the contractor; that 
the contractor relied upon the misrepre- 
sentations and was damaged thereby; 
and that the contractor was entitled to 
an estimate for work done up to the 
end of July. The jury upheld the plain- 
tiffs contention that it was common 
practice to break a unit price per foot 
of tunnel down into its component parts 
and allow the contractor payment for 
work done. 
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Bonneville Rates 


Approved by F. P. : 


“At site” and uniform 1) 
mission line rate schedules 
pared for diversified use of en 


The Federal Power Commissio 
June 10 approved revised Bonn. 
Dam power rate schedules sub: 
by J. D. Ross, administrator. S. 
ules adopted are for “at site” » 
and for transmission system 
These schedules, the commission 
“ean reasonably be expected to yivl; 
sufficient revenues to recover . 
allocated cost of producing and 
cost of transmitting electric energy 
duced at the Bonneville Project. 
cluding amortization of the allocat: 
capital investment over a_reasona! 
period of years.” 

The rates per kilowatt year 
approved are the same as were pro- 
posed by the administrator for prime 
and secondary power (ENR May 19, 
1938, p. 701) and are as follows: 

At Site Rates—Prime power, $14.50 
per kilowatt year; secondary power 
$9.50 per kilowatt year. Available to 
private purchasers for their own use, 
but not for resale; and to public bodies. 
cooperatives, and privately owned elec- 
tric utilities for distribution within 15 
miles of the Bonneville Power Plant. 

Transmission System Rates—(Uni- 
form over entire transmission system.) 
Prime power, $17.50 per kilowatt year; 
secondary power, $11.50 per kilowatt 
year. Available to public bodies, co- 
operatives, and privately owned elec- 
tric utilities for resale only. 

Changes were made in terms and 
conditions, availability and in certain 
other particulars and the number of 
rate schedules originally submitted by 
the Administrator was reduced from 
nine to four. The proposed schedules 
for the sale of surplus power were 
eliminated and will be submitted at 
the time the need arises. 


Missouri Country Club 
Must Pay WPA 


Orders have been issued to the 
Poplar Bluff (Mo.) Country Club to 
pay $926 to the government for WPA 
work done on its property. Work was 
done as a part of a county-wide road 
improvement project. The country club 
is on a branch road and the WPA 
workers improved its approaches and 
drives while working in the public 
project. Investigators later found the 
work could not be included in the read 
project, and recommended that the 
country club reimburse the United 
States Treasury. 
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THE CURRENT TREND 


This week’s news of contract volume and construction cost factors 








Urban Housing Up 9.7 Per Cent 


Middle Atlantic, West North Central and West South Central 
report gains over first quarter of 1937 


New dwelling units provided in urban 
areas in United States during the first 
quarter of 1938 total 60,127, an in- 
crease of 9.7 per cent over the 54,814 
units reported for the corresponding 
1937 quarter. These reports from the 
Bureau of Labor Statistics are based 
on building permit totals from 1700 
cities. They represent 88 per cent of 
the urban population. 

Multi-family dwellings, 55.9 per cent 
above the 1937 volume, are responsible 
for the gain. One-family units dropped 
12.6 per cent below last year; two- 
family units equalled the 1937 mark. 

By population groups, the large cen- 
ters and smaller cities show gains over 
the 1937 quarter. Medium-sized popu- 
lation groups, that is, from 10,000 to 
500,000, run 5 to 20 per cent below 
last year. Housing in cities over 500,- 
000 population is 38 per cent above 
last year; in towns of 5,000 to 10,000, 
3 per cent higher; and in towns of 
2.500 to 5,000 population, 1 per cent 
higher. 

Geographically, Middle Atlantic 
states have provided 54 per cent more 
dwelling units this year than in the 
1937 first quarter; West North Central, 
17 per cent more; and West South 
Central, 7 per cent more. All other 
sections report losses ranging from 12 
per cent in both East South Central 
and Mountain States, to 34 per cent in 
New England. 

Middle Atlantic provides 28,670 
dwelling units, 48 per cent of the total 
for the country. Of this region’s total, 
22,312. are multi-family dwellings, 83 


per cent of the total multi-family units 
provided in the country, in the 1938 
first quarter. 


Building Permits 


April permit valuation of building 
construction in 2025 U. S. cities totals 
$136.241,519, an increase of 12.8 per 
cent over March, but 24 per cent below 
April, 1937, as reported by the Bureau 
of Labor Statistics. The April, 1938 
total is made up of $60,854,744 in new 
residential building, 10.6 per cent above 
March; $44,675,273 in non-residential, 
14.3 per cent higher; and $30,711,502 
in alterations and repairs, 15.3 per cent 
higher. 

During April, 16,198 new family 
dwelling units were provided, 11.3 per 
cent more than in March. All sections, 
except East and West South Central, 
exceed their March dwelling unit totals. 

Total permit values for the 4 months 
of 1938, $526,663,000, are 8.7 per cent 
below the corresponding 1937 period. 
New residential is 13 per cent lower, 
alterations and repairs 12.8 per cent 
lower, while non-residential construc- 
tion is 1.0 per cent higher than in 1937. 


Portland Cement 


Portland cement production for April. 
1938, totals 7,983,000 barrels;  ship- 
ments, 8,678,000 barrels; and stocks at 
the end of the month, 22,283,000 bar- 
rels, according to the U. S. Bureau of 
Mines. Production is 36 per cent above 
March, but 23.3 per cent below April, 
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1937. Shipments are 20 per cent above 
March, but 15.5 per cent below a year 
ago. 

Production for 4 months of 1938, 
22.312.000 barrels, and shipments, 24.- 
902.000 barrels, are 29 and 11 per cent 
lower, respectively, than the corre- 
sponding 1937 period. 

Ratio of production to capacity of 
mills is 37.7 per cent for April, 1938, 
compared with 26.9 per cent for 
March, and 48.8 per cent for April, 
1937. 


EN R Construction Volume 


STAGES 


~ Highest 
MAR.1930 AVER. 


High Year 
AVER. 


1938 AVER 
TO DATE 
1937 AVER. 











THIS WEEK’S FIGURES 
(Thousands of Dollars) 
CONTRACTS 
Week Ending 

June l7 June9 June 16 

1937 1938 1938 

PU cudenien as $4,049 $5,435 $ 338 
State & Municipal 28,583 32,303 21,434 





Total public... $82,582 $37,738 $21,772 





Total private... 47,798 9,699 TALS 

TOTALS ........ $80,380 $47,437 $20,187 
Cumulative 

1938 (24 weeks)....... $1,153,739 

1937 (24 weeks).......$1.129,898 


Note: Minimum size projects included 
are: Waterworks and waterways projects, 
$15,000; other public works, $25,000; indus- 
trial buildings, $40,000 other buildings, 
$150,000. 


NEW PRODUCTIVE CAPITAL 


Cumulative 


1937 1938 
24 Wk 24 Wk. 
NON-FEDERAL ....... $588,851 $675,112 
State & Mun. bonds... 250,451 318,458 


Corporate securities... 267,612 17.728 
PWA loans, grants.... 40,849 24036 
ees.) SO 4054 06.4464 29,939 63,820 
Mele, WOME ckscws 3 scare 111.070 
PE 8660-80 eeeRCRs, ceenee $86,532 


TOTAL CAPITAL $588,851 $761,644 
FHA MORTGAGES 


Cumulative 
1937 1938 
23 Wk. 23 Wk. 
Mortg. selected for 
RORGGED 6.0 sre ceednaee $301,067 $397,489 


aaaaaaoaaaaaaoaaaaaaaaaoananananannnnnnnququqmeee ew oOo 


ENR INDEX NUMBERS 


Index Base 1913 1926 
Construction Cost (June)... 23686 113.86 
Building Cost (June)...... 198.22 107.15 
Construction Volume (May) 167.00 73.00 
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ENR NEWS 


OBITUARY 


James Ernest Davies, 81, civil engi- 
neer who helped in the industrial de- 
velopment of the Republic of Colombia 
fifty years ago, died at Belleville, IIl. 
June 2. 


Gustave A. Torett, of Carlson & 
Torell Co., New Britain, Conn., general 
contractors, died June 3 at the age of 
48. 


Wittiam G. LANGENHEIM, 67, who 
had supervised many projects, includ- 
ing the bridge connecting Key West 
with the mainland of Florida, died in 
Carlsbad, Calif., May 19. He was an 
associate of the late Joseph B. Strauss, 
builder of the Golden Gate Bridge at 
San Francisco. 


Cart C. THOMAS, engineering edu- 
cator and inventor, died in Pasadena, 
at the age of 65. Associated with sev- 
eral educational institutions and indus- 
trial concerns during his life, he was 
most recently an associate in engineer- 
ing research at California Institute of 
Technology. 


Water B. Binrorp, Jr., 40, civil 
engineer in the Bureau of Valuation of 
the Interstate Commerce Commission, 
died in Washington June 1. 


James Hervey DINGLE, city engineer 
at Charleston, S. C. since 1894, died 
there June 3 at the age of 69. He was 
a past president of the South Carolina 
Society of Engineers and of the South 
Carolina Section of the American So- 
ciety of Civil Engineers. In 1931, 
the American Society of Municipal 
Engineers awarded him its medal for 
longest continuous service under one 
employer. He had served under seven 
mayors. 


Percy W. BELL, 
McCook, Nebr.. for 


years, died recently. 


engineer at 
past several 


city 
the 


Henry L. Lyon, 86 years of age, 
former commissioner of water at Buf- 
falo, died May 28. He started his career 
as a surveyor, laying out Buffalo’s Dela- 
ware Park. Later he was a mining 
engineer in northern Ontario and in 
Utah. 


Marvin A. How ann, 61, chief civil 
engineer for the J. Neils Lumber Co. 
at Goldendale, Wash., died there May 
mi 

Frep McCuttocn, former engineer- 
ing inspector for PWA in West Vir- 
ginia, died recently in Chicago at the 
age of 58. He was formerly superin- 
tendent of the Point Pleasant, W. Va. 
Water & Light Co. 
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June 16. 
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CROSSING 


Ausancr Bripce No. 3, recently com- 
pleted over the Jordan between Pales- 
tine and Transjordan is shown above. 
Its predecessor which is a considerably 
lighter structure, is shown in the back- 
ground. Bridge No. 3 was opened May 
18 for traffic. It was officially tested 
by two lines of heavily loaded trucks, 


one of which can be seen above. 
Allenby Bridge No. 1 was hurriedly 


Lerr Ler, consulting engineer and 
former chief engineer of the Youngs- 
town Sheet & Tube Co., died May 27 
in Youngstown. 


James A. HAL, 43, of Youngstown, 
Ohio, a construction engineer for the 
Rust Engineering Co., died May 27 at 
Braddock, Pa. 


Frep CricHTON, 65, safety engineer 
for the Oregon WPA, died June 6 at 
North Bend, Ore. 


C. H. Geist, director of many util- 
ities and land enterprises during his 
life, died in Philadelphia June 12 at 
the age of 72. 


Paducah Sells Bonds 


For Levee Lands 


Paducah, Ky. has sold $200,000 in 
bonds voted last year for the purchase 
of levee right-of-way land, to the Cin- 
cinnati firm of Nelson, Browning & Co. 
The interest rate payable on the 50- 
year issue, was the lowest in the history 
of the city—34 per cent. The city is 
required to obtain enough land to in- 
sure start of the wall by July 1, or the 
Federal appropriation may be with- 
drawn. 


THE 
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RIVER JORDAN 


thrown across the river for British 
troops during the World War. Thi- was 
later replaced by Bridge No. 2, which 
has served for many years and 
than once has been swamped by 
extreme overflow of the Jordan. The 
bridge that is being replaced ha 
finished its service, since it is 
moved farther up the river to 
Damieh near Beisan. 


Los Angeles Flood Report 


Recommends Channels 


Recommendations for adequate 
channels to facilitate runoff, and recom 
mendation against further construction 
of mountain reservoirs, are made in a 
preliminary report on the operation of 
the Los Angeles County Flood Control 
District’s structures during the s 
flood of March 1938. C. H. H: 
author of the report, and chief engi- 
neer of the district, maintains that the 
accumulation of silt in basins. 
consequent loss of water storage s)) 
renders them economically unfeasible. 
Percentage loss in storage capacity due 
to this single storm on several of thi 
district’s large reservoirs range from 9 
per cent to 82 per cent. Three of the 
dams, however, were built primarily 
for debris retention. 

The report finds that pipe and wire. 
piling and wire, and _ pneumaticall) 
placed concrete channel protection are 
unsatisfactory for swift water on 
curves. The open concrete channels 
were undamaged and Howell speaks 
highly of the rock and wire maitress 
protection. More than 100,000 
this type was subject to high 
ties and heavy debris flow, bu 
mained intact and largely undat 
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Contractor Fined for 
| iolating Silicosis Act 


The Garafano Const. Co., Inc., of 
New York City, was the first contractor 
to be convicted of violation of the 
state silicosis act which requires the 
use of dust control equipment in con- 
nection with rock drilling. The com- 
pany plead guilty to charges _pre- 
ferred by the state before Magistrate 
Aurelio in the Bronx Magistrate’s 
Court on June 8 and was fined $25. 
On Mar. 30, the complaint charged, 
a state department of labor inspector 
found the contractor, engaged in rock 
drilling operations on the East 138th 
St. approach to the Triborough Bridge, 
operating two wagon drills without the 
use of dust control equipment. On that 
date the contractor was ordered to 
install the equipment as required by 
law, but a subsequent visit by the in- 
spector on Apr. 14 revealed the equip- 
ment was still not being used, though 
dust control apparetus had been placed 
on the job, but was not connected to 
the drills. On four subsequent inspec- 
tions the state inspectors found the 
apparatus on the job but not being 
used, though drilling was in progress. 

Dust counts made by the state dis- 
closed an average concentration of 24 
million particles per cu. ft. of air on 
the Garafano job. The law holds con- 
centrations in excess of 10 million 
particles as harmful. 


Assessment of Road Pay 
Charged in Missouri 


Charging the assessment of the pay 
of state highway department employees 
for the purpose of raising a campaign 
fund for a constitutional amendment 
sponsored by the Citizens Road Asso- 
ciation is “an arbitrary abuse of au- 
thority subject to severest criticism and 
condemnation,” Roy F. Britton, presi- 
dent of the Automobile Club of Mis- 
souri, has resigned as a member of 
the Board of Directors of the associa- 
tion. Britton also objected to circulation 
by department employees of initiative 
petitions for the proposed amendment, 
which would levy a tax of 3 cents a 
gallon on gasoline used as fuel in motor 
vehicles, and asserted the appearance 
of his name as a director on the peti- 
tion gives the impression he is in favor 
of the proposition and is therefore 
misleading to the public. 

Britton’s resignation followed the dis- 
closure last week of the assessment, 
ranging from 1 to 3% per cent of the 
monthly pay of highway employees 
irom now until election. The collection 
was described as voluntary and is ex- 


| to raise between $15,000 and 
$18,000. 
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E. N. Hines, Road Builder, 


Dies in Detroit 


Edward N. Hines, member of the 
Wayne County Road Commission, De- 
troit, for 33 years since its inception 
in 1905 and widely known as a good 
roads disciple and pioneer in concrete 
road construction, died suddenly at 
his home June 4 following a_ heart 
attack. 

Wayne County’s outstanding high- 
way system (ENR, Nov. 25, 1937, 
p. 857; Dec. 16, 1937, p. 981) is at- 
tributed largely to the vision and 





EDWARD N. HINES 


efforts of Hines, and the accomplish- 
ments of the county have influenced 
road building throughout the United 
States. Even before the advent of the 
automobile as an important factor of 
transportation, Hines became _ inter- 
ested in good roads for bicyclists and 
was president of the Detroit Wheel- 
men, later becoming vice-president of 
the League of American Wheelmen. 
During his 33 years as commissioner, 
the improved county roads in Wayne 
County have increased from practically 
none to over 2000 miles now under the 
commission’s jurisdiction. Over 700 
miles of the county’s roads are paved. 
One of the first miles of concrete 
road in the country was built on 
Woodward Ave. in Detroit under 
Hines’ direction; the width of 20 ft. 
was an early practice of the commis- 
sion. In his later years his greatest 
enthusiasm was for parkways and 
landscaping along the scenic high- 
ways of Wayne County. A part of the 
Middle Rouge Parkway along the 
Rouge River near Northville recently 
was named Edward N. Hines Park- 
way Drive in his honor. He was 
credited as the originator of the center 
trafic line for marking highways. 
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Power Commission 
Wins Decision 


Court decides commission’s 
findings cannot be reviewed in 


Yadkin River development 


Contention of the Federal Power 
Commission that its findings regard- 
ing the navigability of a river are not 
reviewable was sustained by the United 
States Circuit Court of Appeals for the 
Fourth Circuit in a decision handed 
down June 6 against the Carolina 
Aluminum Co., which had sought a 
review of the commission’s finding re- 
garding its proposed $6,000,000 hydro- 
electric power development on the 
Yadkin River near Tuckertown, N. C. 

In the belief that the river is not 
navigable, the company, as required 
by law, on June 7, 1937, filed a declara- 
tion of intention to construct the plant. 
The commission, in order to collect 
evidence on the point, held a_ public 
hearing July 23 and directed filing of 
brief by Sept. 15 (ENR, Sept. 16, 
1937, p. 449). At this hearing, the 
commission found that the Tuckertown 
project would affect the interests of 
interstate commerce on the Pee Dee 
River in South Carolina. 

The commission’s decision was based 
on the finding that, although four un- 
licensed dams are operating between 
the project and the head of naviga- 
tion, operation of the proposed dam 
might cause serious fluctuation in the 
flow of the river in its navigable sec- 
tion (ENR, Nov. 25, 1937, p. 841). 

The court’s decision appears to have 
no bearing on the question of whether 
the project will affect navigation on the 
lower river and so is subject to control 
by the commission. The court con- 
cerned itself with the question of 
whether a finding by the commission 
to the effect that the project does 
affect navigation constitutes a “re- 
viewable order”. It found that it was 
not such an order, thus leaving the 
basic question still open. 


Canadian Parliament 
Proposes City Loans 


In a further attempt to stimulate 
employment in Canada, the federal 
government has introduced a bill in 
the House of Commons at Ottawa, giv- 
ing the government power to make 
loans to municipalities at an interest 
rate of 2 per cent. Such money would 
be loaned only for self-liquidating proj- 
ects and only after these had been ap- 
proved by the respective provincial 
governments, which would also guar- 
antee the loans as to principal and 
interest. 
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Rurus E. ZIMMERMAN, vice-president 
of research and technology, United 
States Steel Corp., was awarded a 
degree of Doctor of Science from 
Franklin and Marshall College, Lan- 
caster, Pa., June 1. 


Lr.-Cot. Davin McCoacn, Jr., will 
become engineer commissioner of the 
District of Columbia Sept. 9. 


Epwarp S. LANPHIER, superintendent 
of the 8th U. S. Lighthouse Service 
District, New Orleans, has retired from 
service. He has been in the service for 
46 years and is past-president of the 
Louisiana Engineering Society and of 
the Louisiana Section of the American 
Society of Civil Engineers. 


Epwarp C. Merritt has been made 
superintendent of the 8th U. S. Light- 
house District, New Orleans, 
succeeding Edward S. Lanphier. 


Service 


Tuomas E. Speers has been ap- 
pointed consultant engineer on the 
staff of Benjamin P. Groves, district 
supervisor of the National Youth Ad- 
ministration, Cincinnati. 

Daviw McKeiru, in Milwaukee’s city 
service since 1895, and supervisor of 
buildings since 1932, has retired. 


Bert J. PinsonNEULT has been ap- 
pointed highway engineer for Red Lake 
county, Minn., at Red Lake Falls. 

Eric Kepspon, architect, has been 
nominated for the position of super- 
intendent of building design 
and construction in New York City. 


sche ” yl 


SAMUEL SHuLITs, of the Department 
of Mechanics at Colorado School of 
Mines, has been appointed a lecturer 
in hydraulics at the University of 
Yowa for the summer session. 


Frep B. McKrinnecyt has been ap- 
pointed city executive engineer at Kan- 
sas City, Kan. In this newly created 
position he will supervise the city’s 
properties on the municipal levee and 
represent the city in construction of 


a terminal food market and in a 
$1,750,000 terminal elevator. 


W. Frank Harris, Toledo contractor, 
has been made service director there. 


Hal W. Hunt is now field engineer on 
the anchorage and approach contracts 
for the Bronx-Whitestone Bridge in 


New York. 


Harotp Epstein, PWA project en- 
gineer in the construction of Buffalo’s 
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A NEW GATEWAY TO THE BERNESE OBERLAND 


. 
Tas mighty arch of scaffolding, con- 
taining more than 500,000 board-feet 


River Aare at 
Built at a cost 


of timber, spans the 
Berne, Switzerland. 


$15,000,000 sewer and sewage project 
since late in 1935, has been named 
general manager of operations for the 
Buffalo Sewer Authority. Epstein has 
been directed by the Authority to 
proceed at once with the organization 
of operating personnel for the new 
treatment plant and to perfect an or- 
ganization by July 1. 


CuHartes E. Sisson, a Canadian Gen- 
eral Electric Co. engineer, was recently 
made the chairman of the Toronto 
section of the Engineering Institute of 


Canada. 


E. N. Horsey, engineer, was recently 
made manager of the light and power 
department of the British Columbia 
Electric Railway Co., Ltd., succeeding 
the late F. J. Falls. 


of $625,000, the bridge will contain 
32,500 cu.yd. of concrete. When 
pleted it will carry four tracks 
ft. above the river. 


com- 
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Power Plant Ouster Suit 
Filed in Missouri 


A suit to oust the Missouri Public 
Service Corp., electric power firm, from 
Trenton, Mo., has been filed in the 
Missouri Supreme Court on behalf o! 
the city of Trenton, which new operates 
a municipal power plant and distribu- 
ting system, constructed recently with 
proceeds from a $250,000 bond issue. 

The suit charges the utility com- 
pany does not have a franchise to oper- 
ate in Trenton, and is engaging in 
illegal competition with the city’s plant. 
According to the petition the « 
action was brought because the 
pany refused to comply with a ! 
city ordinance directing it to cea‘ 
erations in Trenton and remove its 
plant and equipment from the cit 


ster 
om- 
ent 


op- 
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F .P.C. Modifies License 


For Possum Kingdom Dam 


The Federal Power Commission on 
May 25 modified the license for Pos- 
cum Kingdom Dam in Texas, which 
it tendered to the Brazos River Con- 
cervation and Reclamation District on 
May 13 (ENR, May 26, p. 729). This 
action was taken following receipt of 
a petition from the district that the 
commission hold a new hearing on its 
application for a license, the district 
having reached the conclusion that the 
project will have no effect on the navi- 
gability of rivers over which the U. S. 
Government has jurisdiction. (The dam 
is 690 miles from the mouth of the 
river and ships plying in_ interstate 
commerce come up only to Freeport, 
about 6 miles from the Gulf.) 

As a result of the commission’s modi- 
fication of its order of May 13, the 
district withdrew its request for a 
new hearing. 


Concrete specifications 


The original order was significant in 
that the Federal Power Commission 
took upon itself the right to specify 
minimum compressive strengths for 
Class A concrete and for reinforcing 
steel. The modified order retains the 
design specifications, amplifying their 
application somewhat. 

The order’s major changes are in 
the section relating to the reasonable 
rate of return from the investment and 
the amortization of the cost of the 
project, also in the requirements for 
the start of work and completion of 
the project which have been amplified 
to require that two 10,000 kw. generat- 
ing units be installed on or before 
July 1, 1941, and that a third unit 
shall be installed “at such time as the 
commission may direct.” 

The section declaring that the li- 
cense is not intended to affect the 
laws of the state of Texas relating to 
the control, appropriation, use or dis- 
tribution of water used in irrigation 
or for municipal or other uses has been 
amplified to cover the act creating the 
district, but the amplification is appar- 
ently nullified by the last clause which 
reads “which are not inconsistent here- 
with.” 
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“Clover Leaf’ to Be Built 
In British Columbia 


British Columbia’s first “clover leaf” 
highway junction will be established at 
the north end of the First Narrows 
bridge, Vancouver, according to plans 
of government engineers. Latest engi- 
neering design of such intersections, as 
ceveloped in New York State, will be 
embodied in the structure. 
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CALENDAR OF MEETINGS 





NATIONAL SOCIETIES 


AMERICAN Society FoR TESTING Ma- 
TERIALS, annual meeting, Chalfonte- 
Haddon Hall, Atlantic City, June 27- 
July 1. 


SocIETY FOR THE PROMOTION OF EN- 
GINEERING EDUCATION, annual meeting, 
Texas A. & M. College, College Station, 
Texas, June 27-30. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, summer convention, Wash- 
ington, D. C., June 20-24. 


AMERICAN Society OF Civit ENGI- 
NEERS, annual convention, Hotel Utah, 


Salt Lake City, July 20-22. 


AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, Pacific Coast convention, 
Portland, Aug. 9-12. 


AMERICAN SOCIETY OF PLANNING 
OrriciaLs, Minneapolis, June 20-22. 


Pustic HEALTH BACTERIOLOGY, sum- 
mer course, Massachusetts Institute 
of Technology, Cambridge, June 13- 


July 22. 


A.S.M.E., semi-annual meeting, hy- 
draulic section, Hotel Statler, St. Louis, 
June 21. 


AMERICAN WatTER WorKs AssociA- 
TION, Central States Section, Hotel 
Windsor, Wheeling, W. Va., Aug. 17-19. 


ELECTIONS AND ACTIVITIES 


THE Montana SECTION of the Ameri- 
can Water Works Association is spon- 
soring bills to remove municipal water 
department operators in Montana from 
politics. It is proposed to license regu- 
lar water department employees and 
place them on a civil service basis. 


J. W. Cortin has been elected presi- 
dent of the Engineers Club of Birming- 
ham succeeding E. A. Hamilton. Other 
offices include Ray Crow, vice-presi- 
dent; Robert Klein, secretary-treas- 
urer; R. E. Kirk, Hugh A. Powell, and 
Jack Yauger, directors. Sixty-six new 
members have been taken into the or- 
ganization in the last year, bringing the 
membership to 389. 


H. A. Durpen has been elected presi- 
dent of the newly formed engineers 
club of the Sixth Division, Georgia 
State Highway Department. Clubs simi- 
lar to this one are being formed in all 
of the six highway divisions of Georgia. 


Tue following officers were elected 
by the Engineers Club of Baltimore 
June 2: Robert M. Reindollar, presi- 
dent; Ralph L. Thomas, first vice-presi- 
dent; H. B. Prewitt, second vice-presi- 
dent; L. P. Kimball, treasurer. 
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Crossing Cost Revision 
Proposed in New York 


Railroads operating in New York 
State would be relieved of the expense 
of grade crossing elimination work in 
future under the provisions of a pro- 
posed constitutional amendment now 
before the constitutional convention in 
session at Albany. Under the terms of 
the proposed measure, grade crossing 
elimination work not actually com- 
menced before Jan. 1, 1939, would be 
paid for in whole by the state, thus 
relieving the carriers of any expense 
involved in connection with the balance 
of the $300,000.000 grade crossing 
elimination program authorized — by 
popular vote in 1926. Under the terms 
of that program when originally 
adopted by constitutional amendment, 
the railroads have been required to bear 
50 per cent of the cost of grade cross- 
ing elimination work. The state has 
been paying for 49 per cent of the cost 
with 1 per cent being borne by the 
county in which the work is located. 
The measure now under consideration 
would also relieve the counties of their 
1 per cent share now being carried. 

This measure, if finally ratified by 
popular vote, would apply on a total 
volume of nearly $200,000.000 in grade 
crossing work, representing the ap- 
proximate volume remaining to be per- 
formed under the original authoriza- 
tion. Grade crossing work under the 
original $300,000,000 has progressed 
slowly because of inability of the car- 
riers to meet their 50 per cent share of 
the cost of the work as it is ordered 
from time to time by the Public Service 
Commission. 


Bids on Shasta W arehouse 
Opened at Sacramento 


Arrangements for construction of 
Shasta Dam went ahead another step 
June 3, when bids were opened for the 
building of a government warehouse 
and storage yard in the Sacramento 
River Canyon at Coram, about a mile 
downstream from the dam site. This 
will be served by railroad spur tracks, 
and will be the government’s point of 
delivery to the general construction 
contractor. 

The Heafey-Moore Co. and Fredrick- 
son & Watson Construction Co. of Oak- 
land, submitted the low bid of $83,182. 
Nine bids were received for the job 
which include the erection of a steel- 
frame warehouse 380 ft. long and 70 
ft. wide, grading for a storage yard in 
the mouth of a side canyon at Coram, 
and construction of a drainage channel 
for a creek which flows into the river 
from this canyon. 
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Belleville Entitled 


To Only One Premium 


The city of Belleville, Ill. is not en- 
titled to an additional premium from 
H. C. Speer & Sons Co., Chicago in- 
vestment bankers, from the sale of 
$582,000 city bonds, according to a 
legal opinion filed with the Belleville 
city clerk by the city attorney. 

Belleville sold the bonds to the Speer 
Co. May 6, receiving a premium of 
$6,011. The company resold the bonds 
for a $65,000 premium. The city coun- 
cil upon learning of the bond sale for 
a premium ten times what it received, 
instructed the city attorney to bring 
half of the larger 
premium. The attorney’s opinion stated 
that the city contract with the bond 
house barred such a lawsuit, and that 
the $6,011 it under the con- 
tract is all it is entitled to. 


suit to recover 


receiv ed 


Seattle Housing Project 
Contracts Awarded 


Contracts have been awarded at 
Seattle for a $1,360,000 housing project. 
The project was planned and promoted 
by the and engineering 
firm of Graham & Painter, Inc. of 
Seattle, New York and Shanghai, for 
the Madison Park Housing Corp. The 
general contract was awarded to the 
Henrickson-Alstrom Construction Co., 
of Seattle. The includes 18 
two-story brick veneer and frame 
apartment structures, heated with 14 
oil-burning plants and containing 304 
three and Eight 
months will be required for comple- 
tion. 


architectural 


project 


four-room — suites. 


To enable construction of the project 
at a cost that could assure a return on 
the investment, the — city 
amended the building code to permit 
use of gypsum wallboard in lieu of 
wood lath and plaster, in the zone in 
which the project is located. 


council 


Seattle Builders Union 
To Keep Six-Hour Day 


Building trades unionists of Seattle, 
have voted 3,270 to 564 to retain the 
six-hour day in the Seattle building 
industry. The referendum has been re- 
quested by the Seattle chapter of the 
Associated General Contractors and the 
Master Builders’ Association. 

Seattle building activity was ham- 
pered for weeks in March, 
when contractors refused to hire men 
for less than eight hours a day and 
the unionists refused to work for more 


several 


than six. Work was resumed on a six- 
hour basis pending arbitration. 
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Tue SENATE on June 7 passed a bill 
amending the Walsh-Healey govern- 
ment contracts act by applying its pro- 
visions to all contractors with the fed- 
eral government for materials, articles, 
equipment or services (except profes- 
sional services) to the amount of 
$2,000 or more and to sub-contractors 
for $500 or more. The limitation in the 
present act is $10,000. 


THE SENATE on June 7 passed, with 
minor amendments, a bill providing for 
the regulation by the Federal Power 
Commission of natural gas moving in 
interstate commerce. The bill was ap- 
proved by the House July 1, 1937, and 
was favorably reported by a Senate 
committee on August 11. It gives the 
FPC broad regulatory powers 
natural gas similar to those already 
exercised in the field of electric power 
transmission. 


over 


THe SENATE on June 9 passed and 
sent to the White House for approval 
a House resolution creating a Niagara 
Falls Bridge Authority and authorizing 
it to build and operate a bridge across 
the Niagara River near Niagara Falls. 


With the Supreme Court in recess, 
Associate Justice Owen J. Roberts has 
signed an order postponing the effective 
date of the court’s recent decision hold- 
ing that employees of the Port of New 
York Authority are liable for federal 
income taxes until action can be taken 
next fall on a petition for rehearing. 

The effect of the order is to with- 
hold the formal mandate of the court, 
and thus make it impossible for the 
government to attempt the collection 
of the tax. 


Tue Bureau of Reclamation will open 
bids July 11 at Sacramento, Calif., 
for the construction of a steel bridge 
to carry the relocated Southern Pacific 
Railroad across the Sacramento River 
near Redding, Calif., in connection 
with the construction of its Central 
Valley project. The structure will have 
a total length of 4,347 ft., comprising 
three 169-ft. river spans on reinforced 
concrete piers and 71 approach spans 
with lengths varying from 35 to 80 ft. 
supported by steel bents. Separate bids 
are requested: one schedule provides 
for the abutments, pedestals and piers; 
the other for the superstructure and 
track. Some materials will be purchased 
by the government under separate con- 
tracts. 
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Four W orkmen Kille: 
In Montreal Fall 


Four workmen on the St. J. .,) 
Oratory in Montreal were killed } 
when a construction hoist car in 
they were riding fell about 150 ft 


struction was begun on the p it 
building in 1928, ceased in 1932. \y( 


resumed last fall. When complet 
will be the highest building in 

treal, its cross being 503 ft. aboy: 
adjacent road. 


The exact cause of the acc 
which shattered the hoist ca: | 
crushed the men on the floor ot} 


church, is not yet known althoug 
counts of the accident suggested {at 
the bail on the hoist car 


snapped. 
allowing the car to drop. 


Pollution Control Bod, 
Is to be Organized 


After a deadlock lasting nearly a 
year, the conference committee on thy 
stream pollution bill on June 7 reached 
agreement on a measure setting up in 
the Public Health Service a division of 
water pollution control but denying this 
body authority to enforce its orders 
The provision for federal loans and 
grants to aid in the construction of 
purification works, however, was re- 
tained. The bill was passed by the 
House June 13. 

Proponents of a bill with teeth in it 
are understood to have yielded on this 
controversial point on the understand- 
ing that the effectiveness of advisory 
findings will be tried out. If experience 
proves that pollution conditions cannot 
be remedied by the comparatively weak 
measure approved, additional legisla- 
tion will be introduced. 


Missourians to Petition 


for Higher Gas Tax 


The Missouri Citizens’ Road Associa- 
tion will soon start circulating initia- 
tive petitions to place its state high- 
way program on the November ballot. 
The program, adopted at a statewide 
meeting in May, provides for an in- 
crease in the state gasoline tax from 
2 cents to 3 cents a gallon, and out- 
lines the purpose for which highway 
revenue shall be spent. Chief among its 
provisions is one requiring the building 
of 5000 miles of new farm-to-market 
roads within ten years. 

The petitions must be filed with 
Secretary of State by July 2, and must 
bear the signatures of at least 5 per 
cent of the legal voters and at least 
two-thirds of the state’s congressional 
districts. 
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Readers’ opinions on matters that concern the engineer 


—_— 


Rock Cork Is Not Cork 


Sir: In the article in the Dec. 9, 
1937, issue on the new research 
building of the American Rolling 
Mill Co. at Middletown, Ohio, it is 
stated that the roof construction con- 
sists of a 4-in. layer of “acoustical 
cork” in the metal pan units and 
that the tops of these pans are cov- 
ered with a galvanized corrugated 
steel sheet on top of which is a 1-in. 
layer of cork insulation. It is per- 
tinent to point out that the “acous- 
tical cork” is not cork at all but a 
mineral substance marketed under 
the name of “rock cork.” The cork 
board insulation used above this, 
however, is cork and of our manu- 
facture. 

Paut C. BUNKER 


Armstrong Cork Products Co. 
Lancaster, Pa. 


Grid Water Systems 


Sir: In your annual waterworks 
number, April 21, 1938, on page 570, 
in the article by Messrs. McDonnell 
and Timanus, the authors, in com- 
ment on the Hardy Cross method of 
computing grid-iron water systems, 
refer to “a simplification in the issue 
of March 3, 1937, p. 342.” I can 
find no such reference as this. Will 
you please give me the proper refer- 
ence for the second article? 

| have used the Hardy Cross 
method of figuring distribution sys- 
tems, and there is nothing like it. 
Engineering News-Record made a 
great scoop when you secured that 
article. 

RicHARD BENNETT 
Phoenix, Ariz., June 6, 1938 

The article in question was pub- 
lished in our issue of March 3, 1938, 
not 1937 as stated. —EpbIToRs 


Welded Stack Design 


Sir: In your issue of May 19, 
1933, p. 719, there appears an art- 
icle entitled New Type of Weld for 
Steel Stack. Although all the state- 
ments given in this article are cor- 
rect. we feel that some credit should 
have been given this office inasmuch 
as the stack was designed by us in 





our capacity as architects for Unit 
No. 15 of the Fisk Street Station. 


Marvin G. Prosst 


Graham, Anderson, Probst & White 
Chicago, Ill., May 27, 1938 


Have you Figured It Out? 


In the May 19 issue the printer, 
in a notable sleight-of-hand _ per- 
formance, interchanged several lines 
in the editorial “Girders Replace 
Trusses” The result was appalling, 
and the editors felt pretty blue, a 
feeling which was only _infinitesi- 
mally improved by taking the printer 
to task. Readers, however, have 
raised our spirits considerably. In 
the first place, judging from the 
number of letters received, the edi- 
torial pages are read. Furthermore, 
the letters contain ample proof that 
readers have a sense of humor, sev- 
eral suggesting that they enjoyed un- 
scrambling the hidden meaning and 
asking for more such puzzles. 

But for those readers who were 
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disturbed by the error, as we were, 
here is the answer to the puzzle. If 
the lines marked are interchanged, 
syntax is satisfied. —EbIToR 


Elevated Highway Design 


Sir: Regarding the recent elevated 
highway competition, I would like 
to add to Mr. Holmen’s letter pub- 
lished in your April 21 issue, p. 562 
and to Mr. Eipel’s letter in your 
May 12 issue, p. 672. 

According to the announcement 
for this competition the structure 
may go through congested city dis- 
tricts and built-up streets and may be 
used and should be adaptable in any 
city. Also, it was stated that the com- 
petition would be judged by the 
originality of design, practicability 
of construction, adaptability to actual 
conditions, etc. 

There is no doubt that some of 
the designs submitted contain excel- 
lent ideas, but I should think that 
the designs that have been awarded 
the two first prizes should conform 
somewhat more closely to the an- 
nounced requirements. 

The first prize design has— 

A portal column arrangement 
measuring 14 ft. across, which causes 
entirely too much loss of the existing 
roadway. This is impractical. 

The ramp (ingress and egress) 
lands on the sidewalk between the 
curb and the building line which is 
also impractical. 

The highway is covered with grat- 
ing. This allows dust, oil, grease, 
and tools to drop on the public and 
street below which I consider very 
objectionable. 

Finally, the structure is about 85 
ft. wide—too wide to go through a 
congested city district. 

The second prize design is admit- 
tedly a copy of an existing part of 
a highway built in New York City, 
but could not go through a con- 
gested district because it is 129 ft. 
wide. This design is certainly not 
original. 

There are very few cities in the 
United States that have (in con- 
gested districts) streets wide enough 
to accommodate either one of these 
two designs. For this reason the 
adaptability to actual conditions is 
very questionable unless some of the 
city blocks are partly torn down near 
the ramps. 

Gustav MUELLER 
Brooklyn, N. Y., June 10, 1938 
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EW MEN in public-works development have 

served their community longer than did Ed- 
ward N. Hines who died last week at his home 
in Detroit. For 33 years he was a member of the 
Wayne County Road Commission, sometimes as 
chairman and sometimes as a member only, but 
always as a forceful unit of that famous body of 
roadbuilders. A single county, even the county that 
contains the greatest automobile-manufacturing 
metropolis of the world, is a small field in the 
highway activities of a nation, but Wayne County 
made its name known throughout a nation and be- 
yond its boundaries to other nations as a pioneer 
in modern road engineering. In a large way this 
reputation was due to the creative thinking and 
labor of Ed Hines as county road commissioner. A 
pioneer in the field of hard-surfaced roads, he has 
a long roster of inventions to his credit, but they 
count little against his greater ability to cast his 
imagination far ahead to the superhighway, beauti- 
fication of roadside and structure, and a master 
plan of county main and secondary highways, and 
then drive on toward the practical realization of 
these objectives. A courageous and farseeing in- 
novator passed with his death. 


Threatening Shadow 


I xpiscreET REMARKS made in the heat of politi- 
cal warfare cannot always be taken seriously, and 
the recent Senatorial suggestion that a reclama- 
tion project was used as a pawn in the battle of 
votes on government reorganization should not be 
held to indict reclamation. But it does carry a 
warning of what may happen if reclamation is 
hitched to the chariot of politics. When reclama- 
tion gets into the Quoddy class it will meet the 
same fate as Quoddy—Congress with the united 
backing of the nation will turn thumbs down. Un- 
fortunately, present reclamation policies lack clear 
definition of the economic worth of a project and, 
since many projects cost much more than they can 
earn, decision on the justification of a particular 
improvement is largely arbitrary. Such a situation 
holds out a standing invitation to political manipu- 
lation. It would be well if simple criteria were 
established for appraisal of a proposed reclama- 
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tion project. The widely held Western vie 

any irrigation improvement is worth while s 

as someone can be induced to furnish the ; 

for its construction is not likely to be gen 

approved, and until a more acceptable pri) 
is established the threatening shadow of pv! 
will overhang reclamation. 


Aid to Recovery 


Since THE INCEPTION of the Public Work 
ministration campaign to stimulate re 
through activation of public works, in 1933. 
powerful resource has found increasing use 
over the world. The methods of different 
tries are diverse, but notable successes have |een 
obtained—substantial employment of otherwise idle 
workers, and an impetus to business of a degree 
depending on the soundness of the campaign and 
the confidence it inspired. Canada’s recent move in 
providing some forty million dollars for public 
works will give a further trial of this recovery aid. 
The Canadian method is related to our PWA but 
radically different from the WPA system; it aims 
to create normal employment and build up indus- 
trial activity of normal kind. Its recovery influence 
should therefore be cumulative instead of swelling 
the unemployment roll as does the WPA process. 
Canada’s campaign will probably be helped by 
the revival of our PWA, since the two countries 
are more closely related in their economy than in 
their political systems. In any event the outcome 
should give further evidence on how effective pub- 
lic works can be made in leveling out depressions 
in the economic curve. 


Ad. 
ae 
this 
all 
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Little Rivers Again 


More conrusion is added to the issue of fed: 
eral versus state control of minor streams by the 
changes made in the flood-control authorizing bill 
in the Senate last week. A virtual declaration of 
federal ownership and control was embodied in the 
bill by providing that the federal government is to 
pay for reservoir lands and easements and hold 
title; the plain inference is that the government 
thereby will come into absolute ownership of the 
waters and will control their utilization for power 
and for down-stream use. Since no such right ol 
ownership and control was transferred from the 
states by the Constitution, there may be many law- 
suits before the full effect of the new provision 
is known. Conference between Senate and House 
will probably not clear up the bill before it 's 
passed, and apparently a subsequent Congress, 
more straight-thinking and less disposed to cer- 
tralization than the present one will have to 
straighten out the matter. The pending bill does 
not hold out promise of early flood-control prog: 
ress. Meanwhile, flood hazards accumulate. 
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Building in Sand 


ow TO BUILD solid and stable structures of 
H sand is an ancient problem, full of difficul- 
ties and disappointments. Nature has shown that it 
ean be done; many natural sand deposits prove 
that every kind and grading of sand can be made 
into a solid, stable and fairly watertight structure. 
But man’s efforts often have been less successful, 
as attested by the records of trouble with founda- 
tions and embankments. 

Practical trial of sand compaction methods at 
Franklin Falls damsite throws light on one of the 
difficulties, confirming and applying what was 
worked out two years previously in the laboratory. 
The Harvard work of Prof. Arthur Casagrande 
in 1935 showed that a mass of sand “loosely” de- 
posited is apt to be unstable, while the same mass 
forced into tighter packing is stable. In the com- 
pacted mass the grains interlock, as in good rubble 
or firm macadam; in the “loose” mass the grains 
largely make contact by point bearing and are 
easily disturbed, which means settlement, slides 
or other readjustment. 

In a foundation bed loose packing does little 
more than cause settlement. In dams and other 
structures saturated with water it gives rise to more 
serious difficulties. When one walks on a sand 
beach, the sand just above the receding tide is 
found to be firm at first, but it becomes soft and 
“quick” under repeated footsteps. The reason, long 
known in general terms, is that the sand as rear- 
ranged by ripple wash has “loose” structure, easily 
changed to closer packing by the tread of the 
foot. But such readjustment means that some of 
the water in the interspaces must be forced out. 
During its outflow it acts as a separating and 
lubricating film between the grains that makes 
the mass mushy and treacherous. A sand levee or 
dam is subject to the same effect when “loose” 
in structure; the water-filled interspaces tend to 
become smaller when any disturbance or shock 
kicks the grains out of their unstable arrangement, 
and in this process the sand can easily be con- 
verted into a soupy mass. 

Prof. Casagrande showed the reality of this 
eflect by building two model dams of a uniform 
sand, one of them well packed, the other loosely 
deposited. Both dams appeared stable and held the 
reservoir of water back of them when undisturbed, 
but when shaken by an arrangement simulating 
earthquake action the dam of loose sand promptly 
melted and collapsed, while the dam of compact 
sand remained unaffected. 

Fortunately most natural sands are well graded 
and pack rather tight even when deposited at ran- 
dom. Compaction is not unimportant even with 
these sands, especially as to settlement and leak- 
age; but it becomes vital when a very uniform 
sand must be used. At Franklin Falls the local 
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valley deposits were exceptionally uniform in their 
grading, and this was the condition that led to the 
valuable tests now recorded. By showing how to 
produce a well interlocked mass, one that cannot 
be shaken into a “quick” state, the tests proved that 
a thoroughly stable and safe dam can be built of 
this uniform sand. 

Every type of work done with sand is helped by 
this finding. The greatest value of the tests, how- 
ever, lies in the better understanding they give of 
the structure and behavior of sand, especially as 
related to water action. Practical use of this un- 
derstanding can be made profitable in every sand 
moving or filling operation, from the placing of 
abutment backfill to the construction of a dam. 

The unexpected compacting efficacy of heavy 
crawler-tractor equipment found at Franklin Falls 
is also a valuable practical teaching. Those in 
charge of the work attribute the effect as much to 
the vibration and tractive push of the crawlers as 
to the pressure of their weight. As the same actions 
doubtless have similar importance in compacting 
graded sands and sand-loam-gravel mixtures, the 
tests should lead to better assured practice in all 
types of soil compaction. 


Dependable [;quipment 


= ALL MANUFACTURING operations, concrete 
mixing requires an adequate and depend- 
able supply of raw materials. Usually, stockpiles 
of aggregates and stacks of sacked cement near the 
mixer meet this requirement, but when such stor- 
age is not possible recourse must be had to some 
means of mechanical materials handling. In such 
cases the job progress is completely at the mercy of 
the equipment transporting the raw materials, be it 
trucks, tractors, pumps, bucket elevators, belt 
conveyors or an aerial tramway. 

Manufacturers can take pride and others should 
accord them credit for the dependability that they 
have built into their machines. As one example, 
at Conchas Dam, described last week, every opera- 
tion is keyed to unquestioned functioning of an 
aerial tramway, for only if it operates can the 
mixer get its aggregates from the stockpiles two 
miles away. And steady operation requires eff- 
ciency in a variety of parts—electric motors must 
function flawlessly, bearings must not break or 
wear, lubrication must be long-lived and efficient, 
cables must give continuous service, automatic 
trips must not jam or fail to operate. 

Day after day, on construction jobs the country 
over, equipment of various kinds is furnishing 
this kind of steady operation. Efficiency is a word 
often used in this mechanical age. More than any- 
thing else, efficiency on a construction job means 
dependability of equipment. 
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PICTURES IN THE NEWS 


Moncrieff 


TOWNES DAM on the Dan River, which was dedi- 
cated June 7 as a part of the Pinnacle Hydroelectric 
Development of the City of Danville, Va. It is 133 ft. 
high and 575 ft. long. Through the pipe line in the 
foreground water passes to a 11,250 kva. power plant 
8,900 ft. away, and 706 ft. below the reservoir. 


June 16, 
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Texas Tests Clay Subgrades 


Elaborate test road brings promise of clearing up 


concrete pavement warping and heaving on clay subgrade 


Ar rt 1928 it was observed that 
LA surface irregularities had de- 
veloped in some of the highway pave- 
ments in Texas to such an extent 
that they were becoming a menace to 
traflic. Investigations toward deter- 
mining the causes of the irregulari- 
ties were immediately started in 
different parts of the state by field 
engineers. These first investigations 
resulted in many different theories 
of the causes. The phenomenon was 
first attributed to the design and 
construction of the pavements. Later 
it was realized that there were other 
contributing factors, including the 
type of the substructure soil upon 
which pavements were placed. With 
regard to concrete pavements, meas- 
urements showed that the ends of 
slabs at joints and cracks had risen 
above their original elevations and 
produced longitudinal warping but 
that this warping was found only on 
certain sections of certain highways. 

Observations and comparisons of 
data from different parts of the state 
revealed four things in particular: 
‘l) No irregularities had developed 
on sand-soil substructures; (2) the 
warping had occurred on clay soils 






JULIAN MONTGOMERY 


State Highway Engineer, Austin, Tex. 


(but not at all places where clay-soil 
substructures existed); (3) most of 
the surface irregularities had de- 
veloped in hill cuts and on hill slopes 
and crests; (4) less warping had 
occurred in the upper Gulf Coast 
Plain section than in other parts of 
the state. The need of a_ planned 
study was indicated, and in 1932, 
with the approval of the state high- 
way commission, the Texas state 
highway engineer initiated a_re- 
search project providing for special 
designs to be built, observed and 
studied in minute detail. From its 
inception the district engineer, U. S. 
Bureau of Public Roads, and _ his 
assistants were sympathetic advisors 
and gave full cooperation. 


Location and design 


After a careful reconnaissance of 
the areas in which concrete pave- 
ment had warped, the 134 mi. of 
new pavement to be built on U. S. 
Route No. 90 between the Bexar 
county line and Seguin, in Guadalupe 
County, was selected for the research 
work. The selection was made prin- 
cipally because the substructure soil 


conflicting experiences with 


throughout the entire length of the 
project was nearly all clay of the 
A-7 type; also on a nearby highway 
with a similar clay-soil substructure 
and a 9-6-9-in. concrete base with a 
l-in. bituminous surface, warping 
had occurred within nine months 
after the completion of the pave- 
ment. 

The 133-mi. highway was divided 
into 37 test sections about 1,180 ft. 
long, with a regular section at each 
end of the project. There were no 
available data upon which to base 
the designs of the different test sec- 
tions; the designs finally adopted 
were based primarily on technical 
analyses and on practical experience 
in Texas. To prove or disprove 
opinions formed by different engi- 
neers prior to 1932, some of the test 
sections were designed as nearly as 
possible, similar to roadways where 
surface irregularities had developed 
in the pavement, and other sections 
were designed similar to roadways 
where the pavements had continu- 
ously retained their smooth surfaces. 
The remaining sections embodied 
different ideas for eliminating the 
troubles in question. 
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Fig. a Expansion joint width was 


measured at determined inter- 
vals in coordination with air- 


temperature and other obser- 


vations. 


The concrete design adopted was 
the regular Texas mix of 5 sacks 
of cement and 29 gal. of water per 
cubic yard of concrete, but on some 
sections this design was modified for 
special reasons. The slab lengths be- 
tween the poured expansion joints 

783 ft., generally, with one 
dummy joint half way between ex- 
pansion joints. To eliminate as many 
variables as 
ponded-water for curing the concrete 
pavement was adopted. 

The general information sought 
was, first, whether warping in the 
pavements was caused by the design 
and construction of the pavement 
proper, and second, ways and means 
of overcoming the developing of ir- 
regularities in pavements. It was 
thought that if the trouble was found 
to be in the soil substructure then 
the knowledge gained could be ap- 
plied to other types of pavements. 

The principal factors embodied in 
the design of the different test sec- 
tions were as follows: (a) Base and 
subgrade design variations, (b) con- 
crete design variations, (c) length of 
slab variations, (d) reinforcing steel 
variations, (e) thickness of slab vari- 
ations and (f) waterproofing the 
bottom and sides of the slabs. 


were 


unnecessary possible, 


Planned observations 


One of the paramount objects in 
the preparation of the schedule of 
observations to be made was to 
record all physical data that might 
in some way have a bearing on pave- 


Fig. 4, Soil moisture-content samples 

were taken, after paving, through 
steel-lined hand- 
holes installed in the pavement 


slab. 


covered and 


Fig. 5. Bench marks along the road 
10 ft. outside the pavement 
edges enabled accurate leveling 
and measurement of changes in 
slab heights. 
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Fig. 3. Soil-classification sample-. over 
1,500 of them, were taken on 
the subgrade before the pave. 
ment was laid. 


ment movements. It was_ th 
preferable to have in the end 
not needed rather than to find 
certain omitted observations 
necessary to draw definite « 
sions. The schedule of detailed 
to be compiled consisted of th: 
lowing field investigations « 
nated with laboratory analyses: 

1. Description of construction m: 

2. Paving construction progress d 

3. Soil substructure moisture cont: 

4. Class and characteristics of | 
substructure. 

5. Progressive 
the pavement. 

6. Longitudinal creep of pavement sla 

7. Progressive pictures of 
methods and observations. 

8. Concrete design and 

9. Detailed cost data. 

10. Fluctuation in widths of expansior 
joints. 

11. Meteorological data. 

12. Slab and subsoil temperature 
ations. 

13. Progressive slab condition 

14. Miscellaneous data. 

Grading and drainage were per- 
formed in 1932, and the pavement 
was laid in 1933. Before the pave- 
ment was laid on each test section. 
soil-classification samples were taken 
from different depths in the substruc- 
ture and tested in the laboratory. 
These soil samples were taken at 
specified points in each test section. 
and also at points where it could be 
seen that the type of soil changed. 
A total of 1,500  soil-substructure 
classification samples were taken and 
tested. 

As a means of determining 
quent moisture-content fluctuations 


vertical movement 


const! 


strengt! 


ubse- 
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in the soil foundation on the various 
test sections, samples of the soil were 
taken at specific points and from 
different depths below the bottom of 
the pavement, immediately before 
concrete was poured, and were tested 
in the laboratory. During the pour- 
ing of the concrete, 6-in. diameter 
iron handholes_ with water-tight 
covers were set in the pavement at 
the points where the moisture-content 
soil samples were taken. Subse- 
quently, samples were taken through 
these handholes from time to time 
until October 21, 1936. A total of 
25,000 of these samples were taken 
and_ tested. Soil-moisture-content 
samples were also taken from under 
the pavement at different distances 
from expansion joints, before and 
after concrete was laid, to determine 
the amount of wetting of the soil, 
caused by leakage of the ponded 
curing water through joints and at 
the edges of the pavement. 


Pavement movements checked 


To determine the amount of verti- 
cal movements in the pavements after 
it was laid, well protected bench 
marks that extended several feet into 
the ground, were set 4 mi. apart 
along the edge of the right of way. 
Lighter bench marks, used for turn- 
ing points, were set 250 ft. apart. 
A reversible micrometer level, pro- 
tected by a sunshade, was used for 
determining the elevation of the pave- 
ment when it was completed and at 
different times thereafter. 

To determine temperature fluctua- 
tions in the top of the concrete pave- 
ment, in the bottom of the concrete 
pavement and in the underlying soil. 
a 3-bulb continuous recording ther- 
mometer was employed. Brass tubes 
were installed in the pavement on 
several test sections at 1 in. below 
the top of the slab and 1 in. above 
the bottom of the slab. A ther- 
mometer bulb was inserted in each 
of these two tubes; the third was 
usually placed in the soil under the 
slab. 

Continuous intensive observations 
were made from the beginning of 
construction of the pavement on 
March 6, 1933, to its completion on 
Sept. 21, 1933, and on the behavior 
of the pavement until Oct. 21, 1936. 
The data recorded during this time 
are divided into four reports the last 
of which is nearly completed in 
printed form. 
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A piano wire pulled taut across opposite bench marks enables a man to scale 


changes in the transverse profile of the pavement. 


Because of the large volume of 
data recorded, much study and time 
will be required to draw definite 
conclusions on all of the reactions 
which have occurred on the project. 
Even though it is impracticable at 
this time to draw detailed conclu- 
sions there are some outstanding 
phenomena to which attention should 
be invited. The foremost relates to 
draining gravity water from the soil 
substructure, which is described in 
the article on the following page. 


Asphalt mat protection 


Attention is invited to a section 
where the entire crown of the clay 
soil substructure was covered with a 
mat of asphalt 48 ft. wide. The con- 
crete pavement was placed directly 
on the asphalt, and the asphalt on 
the roadway shoulders was covered 
with clay soil to the top of edges of 


Fig. 7. A piano wire pulled taut across opposite bench marks to enable a man to 
scale height or warping was tested by taking levels on pavement drenched 
with water on a hot day. 





the concrete slab. Where sand or 
other granular material is not avail- 
able for covering the soil substruc- 
ture, the result shows that some 
durable waterproof mat of processed 
material may be employed to serve 
the same purpose. It was also ob- 
served that asphalt from the mat 
rose into the joints and cracks in the 
pavement during hot weather and 
kept the joints and cracks sealed. 

Attention is also invited to a test 
section, where the contraction or 
dummy joints were spaced 10 ft. 
apart. This pavement was laid di- 
rectly on the native clay soil and the 
roadway shoulders were built of the 
same material. Tests have never re- 
vealed leakage of water through the 
pavement joints on this section. No 
cracks have yet been found in the 
concrete, and the pavement has re- 
tained a comfortably smooth-riding 
surface. 
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Roadbed Design For Self-Drainage 


H. C. Porter 


Engineer of Research, Texas Highway Department, Austin, Tex. 





Designed location of soils of different permeability 


in roadbed and fill eliminates major hazard of gravity 


water to highway surfaces 


T Has long been known that most 

failures in soil structures of both 
railways and highways are caused by 
water and that the paramount factor 
in proper design is adequate drain- 
age. In the past, adequate drainage 
has been thought of as principally 
surface drainage, rapid movement of 
storm water from the side-ditches to 
the creeks. It is realized that 
proper facilities must also be pro- 
vided for draining gravity water 
from the interior of the soil sub- 
structure. Almost any clay soils will. 
without appreciable movement, carry 
loads transmitted to them by the road 
superstructures if the soil constantly 
remains dry. It is impracticable, 
however, continuously to prevent all 
water from entering the roadway 
structure; both capillary and gravity 
water will eventually reach the soil. 
and so drainage becomes an _ im- 
portant consideration. 


now 
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Fig. 1. 


Water does more damage to clays 
than to coarse-grained soils and the 
greater the amount of water a clay 
soil absorbs, the more unstable it 
becomes. This has been common 
knowledge for many years, but the 
main reason no more progress has 
been made toward retarding gravity- 
water wetting of the soil is because 
it was generally thought that the 
greatest damage was caused from 
capillary water moving up into the 
soil substructure and there was no 
praticable means of preventing it. 
Tests made in the Texas State High- 
way Department soils laboratory, 
with clay soil classed as A-7 (BPR) 
show that there was much more wet- 
ting of the embankment soil, by 
gravity water (from simulated slow 
rain) than by capillary moisture 
from water impounded at the toe of 
slopes of the miniature embank- 
ments. These tests indicate that if 


Water seepage through the joints in a pavement laid in a trenched clay 


subgrade showed plainly on the surface. 
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gravity-water wetting is reduced t 
practicable minimum in the field, | 
capillary moisture will, in many 
stances, do no appreciable harm. 

From the broad viewpoint, so 
are divided into two major class 
pervious and impervious. The coa: 
sands and gravels are the perviou 
the fine-grained clays are the imp: 
vious; and the silts and fine-grain: 
sands are on the border between 
two. When water, such as rain, fa! 
on the coarse-grained materials, 
permeates them, regardless of whet! 
er or not the surface of the materi: 
slopes or whether the materials a: 
compacted. When water falls on 
sloping clay-soil surface, the ten: 
ency of the water is to run down the 
slope rather than to permeate it. Th: 
more compact the clay the less pe: 
meation there is. But, when water i: 
impounded on clay soil, the wate: 
will eventually permeate it (from 
capillary action mostly) and will 
cause the clay to expand and becom: 
plastic or soft. Moisture content flu: 
tuations in undisturbed coarse 
grained soils do not cause appre 
ciable volumetric change or plasti: 
ity in the soil. Sand, as found on 
the beach, is more stable when wet 
than when dry. 

If the coarse-grained materials in 
the roadway soil substructure slope 
to intersections with the roadway 
side-slopes, the gravity water will 
drain away before it has time appre 
ciably to permeate the underlying 
and adjoining clays. But when 
coarse-grained soils rest on and are 
flanked by impervious clay soils, 
rain water will completely fill the 
large voids in the coarse-grained 
material, and there will then be grav- 
ity water impounded on the clay 
soil. 


Proof by examples 


Demonstration of the effect of this 
pocketing of water is given by data 
taken on two adjoining sections of 
an experimental project built in 
Texas in 1933, designated hereafter 
as Section A and Section B. They 
were designed and built alike in 
every respect except that the 12-in. 
depth of sand, as shown by Fig. 2 
extends entirely across the crown of 
the clay soil-substructure, to intersec- 
tions with the roadway side-slopes; 
while the 12-in. depth of sand, as 
shown by Fig. 2B was placed in a 
trench cut in the top of the clay soi! 
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Fig. 2. Two types of sand base for concrete pavement on clay subgrade. 
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substructure. A 9-6-9-in. concrete 
pavement, 20 ft. wide, was placed on 
the sand on each section and the 
shoulders were built up to the top 
of edges of pavement with native 
clay soil. On Section B, after com- 
pletion of the pavement, a French 
drain was built alternately right and 
left at the expansion joints but the 
drains did not function. 

After a long period of slow rains 
in 1934, it was noted that water 
seeped through contraction joints to 
the surface of the pavement on Sec- 
tion B, as shown in Fig. 1. This oc- 
curred after slow rains in June, 1935, 
and again in February, 1936. No 
seep water was ever found on the 
pavement surface of Section A. On 
the other hand, after each of these 
rain periods, it could be seen that 
water was draining from the sand to 
the roadway side-slopes of Section A. 

On June 18, 1935, when the view 
Fig. 1 was taken, a hole was dug at 
the edge of the pavement down to a 
few inches below the bottom of the 
pavement. As soon as the hole was 
excavated to below the top of the 
sand under the pavement, water im- 
mediately flowed from the sand into 
the hole. At the same time a similar 
hole was dug at the edge of pave- 
ment on Section A. No free water 
appeared in this hole during the one 
hour’s time it remained open. 

Moisture content samples were 
taken from each of the two test sec- 
tions on or about the same days. By 
comparing these it was found that 
the soil moisture contents on A were 
lower than those on B. During the 
past five years no appreciable riding 
surface irregularities have developed 
in the pavement on Section A, while 
uncomfortable riding surface ir- 
regularities have developed on Sec- 
tion B. In 1934, four cracks had de- 
veloped in the concrete on Section A 


and three on Section B; in 1937 
there were 13 on A and 14 on B. 
The subsequent beneficial effects 
of extending coarse grained materia] 
to intersections with the roadway 
side-slopes, when placed on highly 
expansive and plastic clay soil, are 
illustrated by Fig. 3. Ill effects pro- 
duced where coarse grained material 
on the soil substructure is flanked by 
impervious clay soil are shown by 
Fig. 4. The line of least resistance to 
movement of this water is into the 
granular base material, instead of 
draining through the shoulder soil, 
to the side-slopes and ditches. 
Construction of the project, shown 
by Fig. 3, was completed in 1932, 
while the project shown by Fig. 4 
was completed about 1930. The pic- 
tures were taken on both projects in 
1935. In 1937 there was practically 
no change in the condition of the 
former, while the latter project had 
developed additional riding-surface 
failures. The substructure soil on 
both projects is of practically the 
same type, black waxy clay. The 
base material of the former is 
crushed rock; that of the latter is 
gravel. Observations made on other 
projects substantiate the conclusion 
that the great difference in the be- 
havior of the riding surfaces on 
these two projects is not due to the 
difference in the base materials used. 


Soil design a cure 


The necessity for the proper drain- 
ing of gravity water from subbases 
and bases is now generally recog: 
nized by highway engineers; but in 
many instances they fail to realize 
that adequate provision for draining 
gravity water out of the entire man- 
made soil substructure is also impor- 
tant. Where heterogeneous materials 
are promiscuously placed in the fills, 
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Fig. 3. 


Pavement on black waxy gumbo 
soil with granular base material 
extending entirely across the 
roadway to intersections with 


the side-slopes. 


Fig. 4, Rainwater impounded by the 
tight clay soil shoulders at the 
edge of gravel base material 
placed in a trench cut in tight 
clay soil. 


just as they happen to come from 
the hill-cuts, sideditches and_bor- 
row-pits, pockets of coarse-grained 
materials will be formed in the soil 
substructure, where gravity water 
will eventually be impounded on 
clay soils and cause them to move 
from time to time. No doubt there 
are many phases of soils mechanics 
that must be taken into consideration 
in the proper design and construc- 
tion of the roadway soil substruc- 
ture, but this item of adequate drain- 
age of gravity water from within the 
soil substructure is prerequisite, and 
at present, will do more toward sta- 
bilizing the entire roadway than any 
other one item, regardless of whether 
the project be a primary or second- 
ary road, and regardless of the type 
of pavement. 

When a road is to be built through 
a section of country where the nat- 
ural formation is heterogeneous and 
the different types of soils that will 
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Arrows indicate direction of movement and amount of gravity water 


(B) 


Fig. 5. Soil in fills graded from impervious at the bottom to pervious at the top 


ensures proper drainage. 


be encountered and used in the soil 
substructure are not predetermined, 
it is impracticable during construc- 
tion to place the soils so that pockets 
of coarse-grained materials will not 
eventually impound water. The soil 


profile must therefore be drawn dur- 
ing the location survey, and used in 
the proper design and preparation 
of the plans and the haul diagrams. 

When pervious material is to be 
placed on clay soil, the top of the 


Plant Improvement Prepares For 


Increased Demand 








Westinghouse finds period of light load favorable 


for carrying out program of bringing production facilities 


up to full efficiency 


LANT EXPENDITURES amounting 

to 12 million dollars announced 
by the Westinghouse Electric & Mfg. 
Co. for the current year are stated 
by A. W. Robertson, chairman of 
the board, to be necessary to re- 
move bottlenecks in production. 
While these bottlenecks were dis- 
covered during the time of heavy 
demand a year ago, through their 
effect of making full use of manu- 
facturing facilities impossible, the 
present time is considered specially 
favorable for making changes that 
will eliminate the obstruction, as 
plant changes are difficult and ex- 
pensive when the plant is busy. 

Mr. Robertson’s statement of the 
reasons for planning the present pro- 
gram, given in answer to an inquiry 
from Engineering News-Record, is 
as follows: 

“The Westinghouse Electric and 


Manufacturing Company is planning 
to spend some $12,000,000 this year 
on improvements and_betterments 
for the following reasons: 

“Last year we had amore business 
than we could take care of promptly 
with our facilities. We found that at 
certain points in the process of 
manufacture, there was a block on 
the line which effectively prevented 
the full use of other facilities. It is 
common for us to refer to these 
points as bottlenecks, meaning man- 
ufacturing goods were delayed in 
getting through these particular 
points. As a result of this experience, 
we studied our facilities and ways 
in which they could be best improved. 

“As a result of this study, we de- 
cided on the improvement and ex- 
pansion program referred to. The 
work could be likened to improving 
the approach to a bridge so that the 
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clay soil should first be mad 
slope continuously from the 1 
way center-line to intersections » 
the side-slopes. Generally, the : 
highly expansive and plastic 
soil should be placed at the bo: 
of the fill where it will be prot: 
most from gravity moisture-con 
fluctuations; the next most expar 
clay on it, and so on until the n 
pervious and non-expansive s0i! 
placed at the top of the fill, as sh: 
in Fig. 5A. 

When the embankment is 
structed, as above described, 1} 
movement of gravity water out of | 
soil substructure is illustrated by the 
arrows in Fig. 5B. This method of 
construction will not only reta: 
volumetric changes in the roadwa 
structure during extreme wet wealthy 
and during droughts, but will redu 
frost boils in regions where frost j 
a factor to be considered. 


traffic could cross the bridge with 
delay, as distinct from building « 
new bridge. 

“Tt is hardly necessary to add that 
we think we will have some need 
for these improved facilities in th: 
relatively near future, otherwise we 
would not be spending the money. 

“A part of the money will be 
spent in the usual course of main 
taining the property in first class 
condition. This must be done in bad 
as well as good times. 

“We have also learned that th: 
time to change and improve manu 
facturing facilities is during a period 
of light load, as it is very difficult 
and expensive to change them when 
the plant is busy.” 

The year’s expenditures for plant 
improvement, which are about equal 
to those of 1937, are distributed 
over the company’s plants in many 
states, from New England to Cali- 
fornia. While the improvements in 
1937 were mainly of expansion char- 
acter, to keep up with rising demand 
for production, the current program 
is one of removing bottlenecks, as 
stated, and is based on the belief 
that business conditions will improve 
and that plant must be ready for 
increased production. 

Improvement is to be made in 
practically all departments, including 
lamp, meter, elevator, transformer, 
motor and radio divisions. Machine 
tools and other equipment represent 
about 5 million dollars of the total. 
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CRANE ON FIRST FLOOR RUNWAY ERECTS HIGH TRUSS BENTS 


Crane Climbs Into Building 


To Erect Steel Framing 
G. C. OLSEN, 


Production Manager, St. Joseph Structural Steel Co., St. Joseph, Mo. 


Erector resorts to novel expedients to strengthen 


crane boom in erecting columns and high trusses 


by STRUCTURAL STEEL frame for 
a new chapel building at Mt. St. 
Scholastica’s Academy in Atchison, 
Kan., was erected recently by the use 
of a }-yd. crane mounted on a timber 
runway built along one edge of the 
first floor slab. The crane climbed to 
the runway under its own power over 
a ramp constructed of heavy timbers 
cleated together and supported on 
cribbing. The ramp grade was about 
25 per cent. In order to reach the 
high steel work the crane was 
equipped with a 52-ft. boom of a 
capacity considerably greater than it 
could handle unaided, and an 8-ft. 
extension was added so the overall 
length between pin centers was 60 ft. 

Factors which led to the use of the 
crane on the runway in the building 
were lack of available storage space 
for the steel other than on the slab 
itself, a side hill location accessible 
from one side only, and the fact that 
the main steel columns were sup- 
ported at first floor level, some 6 to 
10 ft. above surrounding grade. As 
these columns were set back 84 ft. 
from the outer walls, a shelf was 
available for the runway construction. 


The outer edge of the runway was 
carried by 12x 14-in. timbers sup- 
ported in part by concrete piers and 
walls below the floor slab and in part 
by 12-in. timber posts, resting on the 
wall footings. The inside edge was 
carried on 8-in. 31-lb. H-beams hav- 
ing a 6x4 in. cover plate welded to 
each flange. The H-beams were cut 
sufficiently short to permit erection 
of the steel columns and had about 
44 in. of bearing over the concrete 
piers which supported the columns. 
Two lines of 3x12-in. floor plank 
spiked to cross ties provided a run- 
ning surface for the crane. 

Operating on the runway, the 
crane unloaded and distributed the 
major steel items (columns and half- 
trusses) over the floor slag accord- 
ing to a predetermined pattern. The 
erection plan provided for the row 
of 35-ft., 3,500 Ib. columns on the 
far side of the structure to be erected 
first, but setting them required a hori- 
zontal boom radius more than suffi- 
cient to have caused overturning of 
the crane. To prevent this a 40-ft. 
pole was set up as a shore under the 
boom about 4 ft. back from the outer 
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pin and attached so that the load 
would be transferred from boom to 
pole. The pole was also tied to the 
boom with short lengths of cable so 
that it could be swung with the boom 
from column to column. During the 
raising of the columns the boom was 
guyed laterally to prevent side sway. 

An arrangement similar to the 
foregoing was used for erecting the 
trusses which (after the two halves 
were riveted together on the floor) 
presented a top-heavy erection piece 
11 ft. deep at the center, 23 ft. deep 
overall and weighing some 4 tons. 
Erection of a truss was a two-stage 
operation, First, it was lifted from 
the floor slab into a vertical position 
ready for hoisting and guyed while 
the crane erected the near-side col- 
umn for the truss support. Then, as 
the second stage, a 50-ft. pole was 
set up behind the truss with its base 
resting over a floor pier and its top 
attached to the boom which was 
swung into exact position for raising 
the truss and guyed laterally. After 
the pole guys had been tightened and 
with the pole shoring up the boom, 
the truss was hoisted into place. Cor- 
rect positioning of the boom was 
imperative since, once the truss was 
in the air, it could be shifted only 
by the play in the guy ropes. 

This method of erection because of 
the constant danger of accident is 
not recommended where other means 
are available. 

The architects on the building were 
E. Brielmaier & Sons Co., Milwaukee, 
and the general contractor, J. E. 
Dunn Construction Co., Kansas City, 
Mo. The steel was fabricated and 
erected by the St. Joseph Structural 
Steel Co., St. Joseph, Mo. 


Historical Maps of Country 
Authorized by Congress 


‘Tuums-nai sketcnes of United 
States history, showing the develop- 
ment of the country from its earliest 
Colonial days, are being assembled 
by the U. S. General Land Office into 
a comprehensive official government 
map of the nation and its outlying 
possessions. Estimated to require six 
months in reproduction, the new map 
has been ordered by Congress in 
accordance with the program for 
issuance of an up-to-date chart of the 
United States every two years. The 
map will be 7 ft. long and 5 ft. high, 


drawn to a scale of 37 mi. to the in. 
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Power From Refuse Incinerators 


Francis C. HoLBrRookx 


Mechanical Engineer, Department of Sanitation, New York 


Better combustion control through the use of shredded refuse and furni: 


feeding devices will aid in the production of power 


ences between the use of com- 
mercial fuel and combustible mu- 
nicipal refuse for the production of 
power lies in the manner of con- 
trolling the combustion of these 
fuels with load variations. In most 
incinerator plants where power is a 
byproduct of the destruction process, 
no attempt is made to vary the feed- 
ing of furnaces with steam demands 
due to the urgency of immediate 
destruction and because of the ir- 
regular fuel value of raw garbage 
and rubbish. Therefore it is possible 
to utilize only a part of the products 
of combustion for power purposes, 
air preheating, etc., with the re- 
mainder wasted to stack. This is par- 
ticularly true in large plants where 
many furnace units are used, and 
where incinerator gas production is 
in excess of the power requirements. 

Before the potentialities of power 
production from refuse can be fully 
developed, however, it will be neces- 
sary to improve incinerator per- 
formance. Toward this end, better 
combustion control must be con- 
sidered. 

Combustion control as practiced 
in commercial power plants can be 
simulated in a waste-heat incinerator 
plant if the refuse is reduced to a 
uniform product with its moisture 
and combustible constituents evenly 
distributed throughout the mass. The 
efficiency of combustion can also be 
increased by eliminating inert ma- 
terials such as metals, glass, and 
similar incombustibles. 

Another important advantage of 
combustion control in incinerator 
operation is the limitation it places 
on wide fluctuations in gas tempera- 
tures, an undesirable condition which 
occurs in the batch feeding of hand- 
fired furnaces. Elimination of ex- 
tremes in temperature fluctuations 
reduces maintenance costs on furnace 
linings. 


QO of the fundamental differ- 


Shredded refuse 


; conveyor Sryy 
f ye 
ignition 


Feeding device 
and hopper 


Me chanical-- 


‘Combustion chamber 
= Ash sluiceway and clinker grinder 


Fig. 1. Typical layout of a refuse incinerator equipped with mechanical feeder 
and stoker designed for power production 


Courtesy Gruendler Pulvertzing 


F ig. 2. Hammermill grinder fitted with a temporary wooden hopper used for refuse 
incineration experiments : 
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Some attention has been directed 

the possibilities of hogging or 
shredding municipal refuse previous 
‘o its combustion on mechanical 
stokers. In this connection it should 
be recalled that for many years in- 
dustrial wastes containing combust- 
ible elements have been hogged and 
burned in various types of furnaces; 
such practice has resulted in large 
savings in fuel costs. In one instance 
this material was burned under 
waste-heat boilers which were al- 
lowed to “float” on the main header 
with the combustion control being 
attached to the main power units. 


Selection of burning devices 


The selection of equipment best 
suited for preparing and burning 
hogged municipal refuse will very 
likely be determined from tests now 
under way in several cities. Manufac- 
turers of incinerator equipment are 
apparently loath to enter this field 
until geome progress has been made. 
One scheme provides a hammermill 
hogger and equipment for blowing 
refuse into a furnace on the order of 
pulverized coal. Another delivers the 
hogged refuse through the arch of a 
waste heat boiler where part of the 
combustion is in suspension and the 
remainder on the grate surface. Still 
another delivers refuse by conveyor 
to a furnace equipped with a me- 
chanical stoker. 

There are two types of mechanical 
stokers generally adapted for firing 
hogged refuse. These are the inclined 
stationary or moving grate, and the 
horizontal chain grate type. The in- 
clined grate has been used in the 
sugar industry for burning bagasse 
(which runs fairly high in moisture 
content) and in plants burning wood 
wastes. In incinerator furnaces it is 
preferred to the horizontal type be- 
cause of the agitating effect pro- 
duced by the moving grate bars 
along the entire fuel bed. This agita- 
tion is important in limiting the 
clinker formation when burning at 
high temperatures and besides, when 
accompanied with the cascading ef- 
fect, assists proper combustion. 


Experiments in feeding 


The development of furnace feed- 
ing devices offers a wide field for ex- 
perimentation. Among other things 
the dangers of pre-ignition in par- 
tially dried material, variable feed- 
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Stoking an incinerator furnace is a difficult hand labor operation the elimi. 
nation of which will depend on the success of present experimental work 
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ave . . 
Fig. 4. Combustion temperature curves from a hand-fired and stoker-fed furnace. 
The latter maintains a relatively uniform temperature 





F ig. 5. Furnace construction at the new 
showing the refractory lining in place. 


56th St. refuse incinerator in New York, 
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ing requirements, and the perfection 
of a positive seal to prevent the en- 
trance of large volumes of excess air 
must be taken into consideration. 
Direct hopper feed such as used for 
coal firing would hardly be suitable 
for refuse feeding because of the dif- 
ferences in gravity flow character- 
istics. 

Aside from better combustion con- 
trol there are other advantages in 
burning hogged refuse on mechan- 
ical stokers. Briefly, these are: (1) 
The use of a higher combustion rate. 
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thereby reducing furnace sizes; and 
(2) a saving in cost of refractories 
because it will not be necessary to 
use heavy furnace and combustion 
chamber walls to provide residual 
heat for the re-establishment of the 
proper temperature level when moist- 
ure-laden materials are fired. Added 
to this will be the shorter “cooling 
down” period for furnace slag clean- 
ing and minor repairs; at present a 
period of 12 to 16 hours is required 
to cool the refractories sufficiently to 
permit cleaning and repairs. 


FROM FIELD AND OFFICE 


Working problems and time-saving methods . . . 


Service to Kibitzers 


Building contractors have during 
the years constantly improved the 
good appearance of the safety and 
guard fences placed around work- 
ing operations on busy city streets. 
Neat carpentry, colorful paint and 
even architectural art are called into 
service as shown by the fence illus- 
trated. This is the fence that keeps 
trespassers off the lot in Hollywood. 
Calif., where the National Broad- 
casting Co. is building its new $2,- 
000,000 studio. But Hollywood never 


consciously overlooks its public and 


Edited by Charles S. Hill 


balconies were in- 
stalled in the fence from which any 
curious or interested persons could 
watch all the complex operations of 
modern building work. These had 
particular attraction in this instance 
because noise is not wanted where 
moving pictures are being made and 
the contractors are using noiseless 
mixers and hoists, are welding in- 
stead of riveting the steel and hush- 
ing clang and shouting wherever 
practicable. Incidentally the paint 
colors (light brown and green, white 
and jet black) used on the fence are 
being thought of for the building 


so observation 


Observation balcony in contractor’s fence around a building operation. 
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Despite the many improvements 
present-day incinerator equipme 
operation requirements call for 
large amount of arduous and dem 
alizing hand labor. This labor, wh 
is used mainly in charging and st. 
ing furnaces, would be practica 
eliminated in a plant mechanized { 
uniform feeding and combusti 
control. It is through continued e 
perimentation along these lines th 
further developments can be assur 
in the utilization of combusti! 
wastes for power production. 


itself and the fence gives the cu 
tomary preview. The contractor j 
The Austin Company, Cleveland 


Ohio. 


Pulling Sheetpiles 


Underwater 


H. L. ScHLUBACH 


Larchmont, N. Y. 


The job-devised pinchers shown by 
the accompanying sketch were used 
in pulling spliced sheetpiles at Grand 
Coulee dam. Attempts to pull the 
spliced piles by taking hold of the 
tops separated them at the splice 
The pinchers were designed to take 
hold of the pile below the splice 
underwater. 

There being some 14 and 2-in. 
plate in stock, two pieces of each size 
were burnt out as shown by the 
sketch. They were then laminated to- 
gether with countersunk rivets and 
by spotwelding some of the joints. 
The bearing for the cam was then 
machined and ground. The cam was 
forged about 12-in. long from a piece 
of 12-in. diameter stock. After turn- 
ing it down in the lathe, teeth about 
3/16-in. deep were put on the cam 
with a planer. Two arms of 1}-in. 
plate 6 in. wide were then keyed to 
the cam and held in place by a {-in. 
tap bolt and washer. 

To spot the pinchers on the sheet- 
piling a guide was welded to one side 
which would slip over the interlock 
of the adjacent sheet. The guide was 
so designed that it would fit the 
interlock no matter which way it was 
turned and by then lowering away 
would spot the pinchers on the cen- 
ter of the adjacent sheet. 

After being in position, the lever- 
arm of the cam was pulled upward 
with a six-part soft line tackle which 
would press the teeth firmly against 
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Pinchers for gripping piles underwater 
in pulling cofferdam sheeting. 


the sheeting. Then by starting to pull 
with the main line of the pulling 
barge, the cam would grip the sheet 
tighter and tighter and push the web 
into the groove thereby locking it in 
place. Once the cam got hold of the 
sheet it never let go and only on one 
or two occasions did the web rip out. 
To release the pinchers from the 
pulled sheetpile it was only necessary 
to hit the leverarm of the cam down- 
ward with a sledge but first the sheet- 
pile had to be snubbed off and the 
main line had to be slacked off. 

With dull teeth it would be difficult 
to get the pinchers started so two 
identical cams were made which 
could be interchanged in a few 
minutes by loosening the stud bolts, 
taking off the leverarms and sliding 
the new cam in place of the dull one 
which would then be sent to the ma- 
chine shop for new teeth. A cam 
. would last from four to six shifts 
depending on the number of sheets 
pulled which would vary from one 
ir two to 15 or 20 per shift. 


Calculating Deflection 
Angles 


James J. RETTINGER 


Assistant Engineer, 
Allegheny County Works Department, 
Pittsburgh, Pa. 


To calculate deflection angles for 
iny highway curve for a given ra- 
dius: Divide the constant 1,718.8692 
by the radius to get the deflection 
per foot of curve in minutes, then 
multiply the required number of 
feet of curve by the deflection per 
foot. This gives deflection angles 
for actual lengths of curve and not 
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chord lengths. This constant 1,718.- 
8692 is very convenient when high- 
way curves are specified by the 
radius in even number feet instead 
of by the degree of curve. The deriva- 
tion for the constant 1,718.8692 is 
as follows: 


Length of curve — 1/360°x27R 
Length of curve — 1 ft. 

Deflection angle — 1/21 

Deflection angle — 360 x 60/47R 
Deflection angle — 1,718.8692/R minutes 


e . 7 


Erector for Precast 


Wall Slabs 
W. C. Brown 


San Francisco, Calif. 


The contractor for constructing 
transit sheds on Piers 9 and 19, San 
Francisco, used an ingenious mov- 
able scaffold or traveler, shown in 
the accompanying view, for placing 
the precast concrete slabs of which 
the side walls of the sheds are con- 
structed. 

Lumber carriers and cranes were 
used to move the slabs, weighing up 
to about 33 tons. from the casting 
yard to points adjacent to the wall, 
where they could be picked up by 
the traveler with a minimum amount 
of horizontal movement. The tra- 
veler was supported by a small car 
on the permanent railroad tracks on 
the pier aprons, and by a skid which 
rested on the edge of the roof. Slabs 
were lifted by two independent lines 
on hand winches, and any required 
longitudinal movement was obtained 
by additional hand winches. 
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$10 JULY BONUS 


| HE CONTRIBUTION to the July 
Field and Office pages considered 
by the editor ef the F & O section 
to be most helpful to the readers 
will win for the author $10 over 
and above the regular payment for 


such items. 

P All contributions received in the 
contest and accepted by the editor 
for publication will be paid for 
at regular rates, 

Pltems to be considered must be 
received at the editorial office, 
330 W. 42 St. New York City be- 
tween June 27 and July 18. 
PlItems must not be over 500 
words long. 

Announcement of the award will 
be published in the July 28 issue. 


The design of the joints between 
slabs required considerable steadi- 
ness and accuracy lowering the 
slabs into position, and very satis- 
factory results were obtained with 
this equipment. The principal fea- 
ture of the horizontal joints is a 
cylinder of mortar moulded around 
a small roll of wire netting just be- 
fore placing a slab, the mortar fill- 
ing semicircular grooves in the abut- 
ting slabs after they are in position. 
Correct spacing was obtained by the 
use of short wooden cylinders neat 
the ends of the grooves. The ver- 
tical joints consist of grooves con- 
taining a copper water stop, and the 
spaces filled with grout. 
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Erector places precast slabs for the walls of San Francisco pier sheds. 
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Compacting Cohesionless Material 


Engineer, U. S. Engineer Office, Memphis, Tenn. 


Ricuarps M. STrRoHL 


Field tests of compaction methods for building a rolled-fill dam of sand gar 


valuable data on rolling equipment, procedure and moisture content 


Fine sand is the only local mate- 
rial available for building a proposed 
dam jor Merrimack River flood con- 
trol. To forestall trouble from in- 
stability of the embankment when 
saturated, means were sought to 
compact the sand to “critical density” 
during construction. In extensive 
field tests rolling was found better 
than tamping or vibrating. Best 
moisture content is just below satura- 
tion, best layer thickness 12 in., and 
bess rolling equipment a _ heavy 
crawler tractor followed by a sheeps- 
foot or disk roller. Six to eight passes 
of the tractor treads over the whole 
surface of the layer produce the 
desired density. —EpIToR 


oo EARTH DAMS must be built 
in glaciated areas where there 
is a pronounced scarcity of cohesive 
materials, the use of cohesionless 
sands and silt common to these areas 
must be considered. Cohesionless ma- 
terials for dam construction have 
been generally accepted in hydraulic 


and semi-hydraulic fill dams. When 


Fig. 1. Bulldozer tractor hauling sheepsfoot roller 
compacted a test embankment of sand satie- 
factorily in field tests at Franklin Falls. 


placed hydraulically these materials 
have a high porosity, and some 
means of reducing the porosity has 
been sought. The safety of such 
dams has been questioned by some 
authorities, particularly in case of 
earth tremors occurring when the 
material in the dams is saturated 
due to a full reservoir. Recent 
studies of cohesionless materials in 
the construction of highway fills and 
earth dams have indicated that a 
relatively high degree of stability 
for these materials can be gained by 
compacting them approximately to 
their critical densities. 

The term “critical density,” pro- 
posed by Prof. A. Casagrande of 
Harvard University, means that 
density at which a material will not 
contract in volume when subjected 
to shearing deformation. If a satu- 
rated cohesionless material in an 
earth dam has a porosity greater 
than the critical porosity, any vi- 
bration or movement of the particles 
would tend to contract the volume 
of the fill, but as the volume change 


ATT, , : = 
Nie vn Ea 
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is retarded by the water in th 
voids the load of the fill is tran: 
ferred from the grains of the mat 
rial to the water, reducing the mas: 
to an unstable condition. (Se: 
“Characteristics of Cohesionless Soils 
Affecting the Stability of Slopes and 
Earth Fills,” A. Casagrande, Journal 
of the Boston Society of Civil 
Engineers, Jan. 1936.) 

The U. S. Engineer District at 
Boston, Mass., was faced with this 
problem in considering the Frank- 
lin Falls dam project on the Pemi- 
gewasset River in New Hampshire, 
for flood control of the Merrimack 
River. Dr. Casagrande was retained 
to carry on a series of laboratory 
studies of the critical densities of 
the material available and to advise 
on possible compaction methods 
Field tests of compaction methods 
were made with hired labor under 
the direction of the district engineer. 
Standard equipment was furnished 
by manufacturers to make rolling 
and vibrating tests. Other equipment 
was constructed for the purpose. 
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Fig. 2. Disk roller hauled by crawler tractor produced 
good compaction; 12-in. layers and moisture 
just below saturation were best. 
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Fig. 3. Fine sand is the material proposed for building the main part of Franklin Falls dam. 


The development of an embank- 
ment section for a rolled-fill earth 
dam at Franklin Falls required the 
use of as much of the cohesionless 
material from the excavations as pos- 
sible. The high cost of suitable core 
material, which must be imported 
from a distance of 44 mi., necessi- 
tated using as small a thickness of 
core as would suffice to insure low 
seepage. The adopted section is 
shown by Fig. 3, which represents 
typical details of the maximum sec- 
tion. Laboratory tests show that the 
section is highly efficient. 

The materials tested consisted of a 
mixture of fine sand and silt (curve 
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Fig. 4. Fine, medium and intermediate 


sands (grading curves A, B and 
C) are available. 
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A, Fig. 4), a fine to medium sand 
(curve B), and a third grading 
(curve C). The materials represented 
by either curve are quite uniform 
in grain size and no cohesive mate- 
rial was in evidence in the tests. 
Laboratory tests were carried out 
to determine the critical density re- 
quired for stability under the as- 
sumed condition. For material A the 
critical density was found to be prac- 
tically constant at void ratio about 
0.61 under varying loads (Fig. 5) 
except under very light loads. For 
material B (Fig. 6) the critical void 
ratio is slightly lower, about 0.60. 
Evidently, the better the grading, 





30 350 10 20 30 40 50 60 1 


Fig. 5. Critical void-ratio of fine sand (sand A) is practically independent of vertical loading. 





F ig. 6. For sand B (left) and sand C (right) the critical void-ratios are lower than for sand A; better grading gives lewer ratio. 
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sheepsfoot roller and a disk roll: 
gave acceptable results. For the pu: 
pose of the tests, control was bas: 
on the number of passages of t! 
tractor treads over the surface. On 
pass required that the tractor tread 
must cover the entire surface und: 
test, regardless of the equipme: 
drawn by the tractor. This was don 
_ 08 0 to insure that all parts of the fi! 
steeds had been subject to the same amou: 
of compaction by the heaviest uni 
of equipment. Other means of con 
trol were established for equipmen 


CF LDDs PERL a 


Depth in Feet 





Tractor Only -9 Passes Tractor and Sheep Interna! 
(4-ft. Bank of Sand A) foot Roller-9 Passes 
(4-ft Bank of Sand A) 


Fig. 7. By rolling top of 4-ft. or 3-ft. bank and sampling from different depths, 
the penetration of the compacting action was explored, to guide choice of 


Vibrator 4 min 
(3%. Bank of Sand A) 


layer thickness. 





50 
Void Ratio 
Bank of 8 Layers 18in. Thick 
Sand A 
Each Layer Rolled 9 Passes 
with Tractor and Sheepsfoot 
Roller 











60 70 ; 0.6 0.7 0.8 

Void Ratio 

Bank of 6 Layers 18-in. Thick 
Sand C 

Each Layer Rolled 6 Passes 


with Tractor and Disk 
Roller 


Void Ratio 
Bonk of 8 Layers 1!2-in. Thick 
Sand A, Added Water Content 
Each Layer Rolled 6 Passes 
with Tractor and Disk Roller 


Fig. 8. Three Test Banks placed and rolled in layers showed that satisfactory com- 
paction can be obtained. Midfle curve shows insufficient compaction with 
sand C; right-hand curve shows 12-in. layers compacted more uniformly 
than the 18-in. layers of left-hand curve. 


the lower the critical void ratio. 
Material C is also represented in 
Fig. 6. In preparing the samples for 
critical density tests, the dry mate- 
rial was reduced to as low a void 
ratio in the shear box as practicable 
by systematic tapping and tamping. 


Field test 


It was realized at the start that 
cohesionless materials would not re- 
spond to compaction in the same 
manner as cohesive soils. A series 
of tests was first run with the fine 
sand and silt mixture loosely built 


up in banks 4 ft. high, over which 
various types of compacting equip- 
ment were run. It was particularly 
desired to use available standard 
equipment with which contractors 
are familiar, in determining which 
types of equipment could develop 
the required densities. This was de- 
cided upon after considering the va- 
rious machines for vibrating cohe- 
sionless materials as developed in 
Germany. 

The value of a crawler tractor for 
compaction of this material, due to 
its weight and vibration, was dem- 
onstrated, and in addition thereto a 


not drawn by the tractor. 


Effect of rolling 


Fig. 7 shows the depth effect ob 
tained with the tractor alone on th: 
4-ft.-high bank with natural borrow- 
pit water content. It also shows the 
depth effect of the tractor alone when 
the material was moistened to about 
21 per cent water content and the 
depth effect obtained with the trac- 
tor and sheepsfoot roller at about 
21 per cent water content. For these 
tests the banks were built up in the 
loosest possible condition. Fig. 7 
shows at the right the results ob 
tained on a saturated bank by use 
of an internal concrete vibrator. 

The effect of compacting was trans- 
mitted to somewhat greater depths 
than are usually specified for layer 
thickness and it was decided to use 
an initial layer thickness of 18 in. 
for a series of tests. Fig. 8 (left) 
shows the results obtained with the 
tractor and sheepsfoot roller using 
18-in. layers; however, the water con- 
tent was not optimum. The decrease 
in the void-ratio values with depth 
is noticeable. 

Fig. 8 (center) shows the results 
obtained with the tractor and disk 
roller using 18-in. layers with added 
water; this test was made on sand 
C. Compared with the critical density 
of material C as given by Fig. 6 
(right) the result is not satisfactory. 
However, with 12-in. layers and opti- 
mum water content better results 
are expected. 

Difficulty was experienced in ob- 
taining the true water content at 
the time when the bank was built. 
In most cases, a test bank could not 
be sampled on the same day it was 
built, and on the following day the 
moisture was noticeably less. 

Optimum water content was de- 
termined by the laboratory to be 
about 22 per cent by weight and in 
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practice was found to be just short 
of the saturation point. Operation 
of the equipment became impossible 
at the saturation point. 

The void-ratio curves in Fig. 8 
(left and center) present an irregu- 
lar, sawtoothed line, which is due 
to the layer thickness being some- 
what greater than can be compacted 
by the equipment. Later tests, as 
shown at the right in Fig. 8, over- 
came this by using 12-in. layers. 

Vibration of the material in a 
saturated state was tried on a small 
scale, using an internal vibrator and 
a surface vibrator, each for a series 
of tests. It was recognized that with 
the large quantities of material go- 
ing into a dam daily the use of such 
equipment would not be practicable, 
but the tests are interesting in the 
character of the results obtained. 
Results obtained with either type of 
vibrator are similar. Fig. 9 shows the 
compacted sample in section. En- 
trained air was collected by the 
process but remained in the mass in 
cells of globular form, producing 
a honeycombed effect. The density 
is satisfactory even considering the 
honeycombing, but the obvious dan- 
ger exists that the material may 
later break down on becoming satu- 
rated in a dam. 


Conclusion 


1. The tests developed satisfactory 
methods for use in compacting co- 
hesionless materials A and B, and 
showed that the materials would be 
usable in the dam. A heavy crawler 
tractor followed by either a sheeps- 
foot or disk roller making 6 to 8 
passes over the materials in layers 
12 in. in thickness will produce a 
void ratio of about 0.60 at opti- 
mum moisture content, which is suf- 
ficiently low to satisfy the critical 
density requirement. It is believed 
that material C if placed in 12-in 
layers with optimum water content 
will show better results than found 
for 18 in. layers. 

2. Moisture content is difficult to 
control, and samples taken some 
hours after rolling will not show the 
true moisture content used in build- 
ing up the test bank. 

3. Optimum moisture content be- 
ing that content with which the ma- 
terial can be compacted to attain 
its maximum weight, it can be 
taken, in this case, as the moisture 
content nearest saturation that will 





Fig. 9. Lump of compacted sand was 
of satisfactory density but con- 
tained objectionable honey- 
combing produced by internal 
vibrator. 


permit the operation of compacting 
equipment thereon. 

4. Sufficient tests have not yet 
been made to establish a relation 


‘ENGINEERING NEWS-RECORD - 853 


between the void ratio of a cohe- 
sionless material and its critical 
density. Critical density does vary 
with the maximum attainable density, 
grading of the material and possibly 
with the size and shape of the grains. 
The analysis of stability of slopes 
should give consideration to the 
critical density of the material, as 
the angle of internal friction varies 
with the density of the material. 


Personnel 


The tests were carried out by the 
Flood Control Division, U. S. Engi- 
neer Corps, Boston District, Lt. Col. 
K. B. Lyman is district engineer; 
Capt. J. H. Stratton is chief of the 
engineering division, F. P. Fifer, 
chief of flood control division. The 
writer was directly in charge of the 
tests, with R. H. Trites, assistant en- 
gineer, directing the field work and 
R. M. Haines, assistant engineer, in 
charge of field laboratory testing. 


Irrigation Work Affected by Bankruptcy Act 


Tue PAYMENT of construction costs, 
engineering fees, and the subsequent 
maintenance for irrigation districts 
formed under state laws and fi- 
nanced, as is customary, with funds 
received from the sale of the district’s 
bonds may now come under the 
United States Bankruptcy Act, Chap- 
ter X, effective Aug. 16, 1937, ac- 
cording to a decision of the U. S. 
Supreme Court, April 25, 1938. This 
decision awarded the Lindsay-Strath- 
more Irrigation District, Calif. 
(United States v. Bekins: U. S. Sup. 
Ct. Docket No. 772 and 752; decided 
April 25, 1938), which has been in 
default and made a voluntary petition 
for a composition with its creditors 
under Chapter X, the right to de- 
termine its creditor claims and re- 
ceive a final discharge as in the case 
of other corporations which have 
heretofore cleared their credit by 
bankruptcy procedure. The present 
Chapter X was carefully drawn by 
the judiciary committee of Congress 
in response to an emergency and the 
Supreme Court held that its provi- 
sions do not interfere with a state’s 
control of its fiscal affairs. Chapter 
X applies only to “taxing agencies” 
of a state and not to “political sub- 
divisions” which limit in Chapter IX 
(enacted in 1934) was found to be 
unconstitutional because interfering 
with a state’s power of taxation (Ash- 


ton v. Cameron County, etc. (Tex.) 
298 U. S. 513). Jurisdiction under 
Chapter X expires June 30, 1940. 
This amendment to the Bankruptcy 
Act should prove helpful in promptly 
discharging insolvent districts from 
creditor claims based on their ability 
to pay under some form of refund. 
ing plan. 


Oil, Not Water Power. 
Is Coal Competitor 


A trnovcn it is true that coal is 
supplying a smaller proportion of 
the world’s energy requirements than 
formerly, oil, rather than water 
power, is taking its place, according 
to statistics compiled by the Inter- 
national Labor Office for presenta- 
tion to the World Coal Conference 
at Geneva this month. 

In a comparison between the 
world’s energy sources in 1935 and 
in 1913, the figures reveal that coal 
and lignite dropped from 74.1 to 
60.3 per cent. In the same period 
oil jumped from 4.5 to 16.5 per cent 
and water power increased from 2.4 
per cent to 6.6 per cent; natural gas 
also increased from 1.4 per cent to 
3.8 per cent. Wood still supplied 12.8 
per cent of the total energy used in 
1935, but it had decreased from 
17.6 since 1913. 


















‘*ENGINEERING NEWS-RECORD: 


Water Main Sterilization 


With Dry Chlorine Compounds 





Methods used in two southern cities in treating new 
pipe lines before they are put in operation lead to develop- 


ment of an improved system 


TERILIZATION of new watermains 

before they are placed into 
service is an essential health safe- 
guard. Contamination of pipe in- 
teriors during construction opera- 
tions is a frequent occurrence. 

A common and effective method 
of sterilization is to introduce in the 
pipe chlorine-containing compounds 
(such as chlorinated lime and hy- 
pochlorite) which, in the presence 
of water, will liberate chlorine. If 
adequate contact time is permitted 
during which a residual chlorine 
dose is maintained, the pipe will be 
rendered sterile. 


Adding the chemical 


The procedure at Charleston, S. 
C., where all new mains are steril- 
ized, is to add a_ predetermined 
amount of a dry chlorine compound 
to each piece of pipe at the joint 
end when it is laid. After the con- 
struction work is completed water 
is turned into the line, which is com- 
pletely isolated from the distribu- 
tion system by valves. After a week 
of “soaking” the line is emptied and 
is then ready for use, according to 
J. E. Gibson, manager and engineer 
of the Charleston Water Depart- 
ment. 

Sufficient chemical is added in 
each case to provide a solution con- 
taining initially 50 p.p.m. of chlor- 
ine. In order that construction crews 


can handle this sterilizing operation 
as a routine part of the pipe laying 
procedure, each foreman carries a 
data card on which is noted the 
amount of chemical needed to give 
the proper dosage. 

As shown in the accompanying 
tabulation, the card lists the various 
sizes of pipe along with the required 
amount of chemical required per 
100 ft. of length; in addition, there 
is given the length of pipe sterilized 
by 1 oz. and by 6 oz. of chemical, 
respectively. The foreman is re- 
lieved, therefore, of making any but 
the simplest calculations. 


The funnel method 


Wilmington, N. C., also sterilizes 
new mains with a dry chlorine com- 
pound in a manner similar to that 
described. Recently, however, it has 
been decided to use a different 
method for introducing the chemi- 
cal. After the pipe line is laid and 
closed off at one end, a 1-in. cor- 
poration cock will be inserted at the 
other end. A funnel will be inserted 
in the cock through which high test 
hypochlorite can be fed*to the pipe. 

The valve controlling entrance of 
water into the line will then be 
opened slightly and as water passes 
the corporation cock connection it 
will take into solution the chemical 
which is fed continuously in small 
amounts. When the pipe line is full 


AMOUNTS OF CHLORINE COMPOUNDS REQUIRED FOR STERILIZING VARIOUS SIZES OF 
WATER MAINS (BASED ON DOSAGE OF 50 P.P.M.) 


Chlerinated Line — 24% Chlorine 
Ls. Per Lanora 
100 Fr. par Oz. 


0.1135 53 ft. 
24 ft. 


Pree Suze Insips Dia. 


Per 6 Oz. 


High Test Hypochlorite — 65% Chlorine 
Ls. Por LancTa 
100 Fr. Par 6 Oz. 


0.0419 


LenoT 
Par Oz. 
144 ft. 

64 ft. 


Lenora 


318 fy 
144 ft. 


78 ft. 
54 ft. 
35 ft. 
22 ft. 
13 ft. 
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of water it will be permitted 
stand undisturbed for 6 hrs. aft: 
which it will be thoroughly flushe 
out. 

M’Kean Maffitt, superintendent . 
water and sewers at Wilmington 
feels that this method will insur. 
more uniform distribution of th, 
chlorine solution than the procedur: 
in which a pre-determined measur. 
of chemical is added at each join 
during construction. His experienc: 
with the latter indicates that whe 
water is first introduced it sweep: 
the chemical to one end of the pipe 
This causes a heavy dosage o{ 
chlorine at one end but very littl: 
at the upper end where the wate: 
entered originally. 


Many Cities Acquire 
Central Parking Lots 


Ix AN attempt to solve their grow 
ing parking and traffic congestion 
problems, cities in at least 17 states 
have acquired municipally-owned 
parking space near their central 
business districts, according to a 
survey conducted by the American 
Society of Planning Officials arid the 
International City Managers’ Asso- 
ciation. 

Twenty-five cities reported that 
they are providing off-street parking 
space, while six others announced 
surveys of their parking problem 
with a view toward establishing 
municipal parking lots. Virtually all 
of the cities maintaining munici- 
pal parking areas reported that busi- 
ness men in the city are favorable to 
the plan. Parking fees in the munici- 
pal lots range from 10 to 75 cents a 
day, with 25 cents the average fee 
for all-day parking. In most of the 
200 cities surveyed, merchants and 
business firms provide at least par- 
tial parking facilities to their cus- 
tomers. San Diego, Calif., is among 
the cities providing a large free 
parking area, and Kansas City, Kan., 
has a bill pending in the legislature 
to enable condemnation of land for 
free parking in the business district. 

The city of Chicago lake-front 
parking space in Grant Park, near 
the business district, is probably the 
largest municipal parking area in the 
nation. This area now has a capacity 
of 2,500 cars and is being enlarged 
to provide parking facilities for 
3,500 cars within the next few 
months. 
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Laboratory Tests on Structural Plywood 


Harry A. WILLIAMS 


Assistant Professor of Civil Engineering, Stanford University 





Strength determinations on thick Douglas fir plywood and plywood joints, 


with and without timber connectors, under various load conditions 


NGINEERS have recently been in- 
kK troduced to timber joints using 
gusset plates made of thick structural 
plywood with metal ring-dowel con- 
nectors. The designer has seen at 
once how plywood 4 in. or 6 in. thick 
can serve as gusset and spacer at 
the same time, with the added ad- 
vantage that members can be con- 
nected to its edges as well as to its 
faces. However, the dearth of in- 
formation about the physical prop- 
erties of this special plywood and its 
properties when used in joints with 
or without metal connectors resulted 
in uncertainty which could be cleared 
up only by experimentation. Ac- 
cordingly, a series of tests was made 
in the materials laboratory at Stan- 
ford University to determine strength 
values for Douglas fir plywood man- 
ufactured on the Pacific Coast. The 
investigation included compression, 
tension, shear, and flexure tests of 
the plywood, and strength tests of 
joints made of plywood and solid 
lumber using 2}-in. and 4-in. split- 
ring connectors. 

Structural plywood, so called to 
distinguish it from ordinary com- 
mercial plywood, is designed to with- 
stand stresses such as those occur- 
ring in structural frames. It is manu- 
factured in the usual manner. That 
is, a log is steamed and placed in a 
lathe; as it revolves, knives peel off 
a continuous layer or sheet of wood 
usually 4 in. thick from the outside 
of the log. This sheet then is cut as 
required and panels are built up by 
gluing sheets together; successive 
sheets (plies) are laid with the grain 
at right angles and this is continued 
until the desired thickness is ob- 
tained. Intermediate plies are coated 
on both sides with a glue of soybean 
base and the panel is allowed to dry 
in a cold press. 

The laboratory tests were made to 
determine the physical properties of 


structural plywood in compression, 
tension, shear, and flexure (Table I). 
Specimens were taken from standard 
stock having thicknesses of 1} in. 
(11 ply) to 6 in. (47 ply) and loads 
were applied parallel, at 45 deg. or 
90 deg. to grain of the face plies. 
Standard testing procedure was 
followed. Compression test specimens 








Fig. 1. Typical compression failure*of 
a 6x6x24 in. Douglas fir ply- 
wood specimen (top). Type B 
joint in testing machine, and 
typical joint failure; Type A 
(0 deg.) and C (90 deg.). 


were varied in size to investigate the 
scale effect, but the length was al- 
ways four times the least dimension. 
Tension tests were made on speci- 
mens with reduced middle section. 
Care was taken in clamping each 
piece in the jaws of the testing ma- 
chine to see that there was no ec- 
centricity which would involve bend- 
ing stresses. Shear tests were made in 
a standard shear apparatus. For one 
series the shear surfaces were parallel 
to the plies, and either $ or 4 in. 
back from the face of the specimen. 
These distances correspond respec- 
tively, to the 24-in. and 4-in. diame- 
ter split-ring connector groove depths. 
For a second series, the load was 
applied so that the shear area was 
perpendicular to the plies and 4 in. 
back from the edge of the specimen. 


Results of the tests 


Results varied notably with the 
angle between the load and the grain 
of the face ply. In compression the 
strength at 45 deg. was roughly only 
one-fourth to one-half as great as at 
0 deg. At 90 deg. it was about three- 
fourths as great, probably because 
the inside cross bands were slightly 
thinner than the plies in the other 
direction. When the load was parallel 
or perpendicular to the face-ply 
grain, the compression specimens 
failed by shearing across the plies 
(Fig. 1), the plane of shear making 
an angle of 30 to 45 deg. with the 
horizontal. The 45-deg. compression 
specimens failed by shearing along 
the grain of one set of plies. In some 
of the larger specimens half the 
plies sheared one way, while the other 
half sheared in the opposite direction, 
causing the specimen to twist. 

No consistent difference appeared 
between large and small compression 
specimens, although the ultimate unit 
strength of 2x2x8-in. specimens was 
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about 15 per cent greater than that 
of 6x6x24-in. specimens from the 
same slab. Part of this difference 
might be ascribed to the difficulty 
in getting suitable ends on the larger 
specimens. 

Tensile proportional limit values 
shown in Table I are somewhat 
higher than corresponding values in 
the compression tests. On the other 
hand, the modulus of elasticity is con- 
siderably lower in tension than in 
compression. The ultimate strength 
is higher in tension when the load is 
parallel or perpendicular to the face 
ply grain, but it is lower at 45 deg. 

The results of tests for shear par- 
allel to the plane of the plies show 
considerable variation, more failures 
taking place in the glued joints than 
in the plies. When the load was ap- 
plied at an angle of 90 deg. or 0 deg. 
to the face-ply grain, a ply failure 
always occurred in a ply having its 
grain at right angles to the direction 
of loading, as might be expected. 
When the load was at 45 deg. to the 
face-ply grain, twice as many fail- 
ures occurred in the glued joints as 
in the plies. The latter specimens 


were 30 to 40 per cent stronger in 
shear than the 0 and 90 deg. types. 
The glue manufacturer gave 220 Ib. 
per sq.in. as the average ultimate 
strength of a dry glued joint of the 
type used; most of the glue fail- 
ures developed appreciably higher 
strength, although a few fell slightly 
below. 

The values for shear in a plane at 
90 deg. to the plies, as distinguished 
from shear parallel to the plies, 
showed less variation and were from 
three to four times as large as those 
described above. 

The flexure tests were too few in 
number to be given much weight, 
but results as recorded in Table | 
are indications of values to be ex- 
pected. These tests show that for a 
given direction of face-ply grain it 
makes little different in the strength 
and stiffness whether the plies are 
horizontal or vertical. 


Tests on joints 


The major part of the program was 
devoted to tests of joints made with 
various combinations of structural 
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Rin 
connectors” 


\ Side plates? i 
(a) Type A Joint 


-7-~ “Center pie 
K 


"Center 
Pa Side pla f 


Pa-- Ring conn 


(c) Type C Joint 

Fig. 2. The three types of timber con 
nector joints on which tests 
were made. 


plywood and split-ring connectors 
using one pair of split-ring connec- 
tors per joint. The object of these 
tests was to determine for the various 


TABLE I— STRENGTH PROPERTIES OF DOUGLAS FIR PLYWOOD 


Angle of 

Load with 

Face Ply 
Grain 


Compression 


Shear on Plane Parrallel to Plies| 
and % From Pace of Specimen 





Shear on Plane Paralle! to Piles 
and & From Face of Specimen 


Shear on Plane Perpendicular to 
Plies and % From Edge of 
Specimen 


Flexure Plies Horizontal 


Flexure Plies Vertical 


Number 
Specimens} 
Tested | Range | Average 


Proportional Limit 
16/sq. in. 





| Range 


2950-4030 | 
810-1070 
2170-2880 


3620 
955 
2565 


3830-4560 
1790-2185 
2960-3740 
3910-5450 
1420-1780 
3620-5400 


35 
15 
15 


4310 
1300 
3830 


3370-5170 | 
1030-1420 
| 3215-5040 


Ultimate Stress 
Ibs./sq. in. 
No. 

Range | Average 


245-540 
370-645 | 


_ = | — 
370 

520 
215-610 330 





370 
470 
395 
1470 
1665 
1625 


Proportional Limit | 
Ib. /sq. in. 


215-595 

340-645 

240-520 
1330-1880 
1535-1850 
1340-1910 


| Range Average 


Range 





| 2630-5200 | 4380 5100-11 , 400 
1780-2190 | 1980 2020-3400 
| 2430-3410 | 3050 3350-7410 
3350-4330 | 3960 6430-8000 
1890-2560 | 2160 2590-3500 
| 2730-3900 | 3140 5240-7100 
' 


Ultimate Stress 
16/sq. in. 


Failures in Glued Joints 


Ult. Stress (Ibs./sq. in.) 


Modulus of Rupture 
Ibs./sq. in. 


| 
! 


| 
| 


Moisture 
Content 
% Dry 

Weight 


Modulus of Elasticity 
Thousandth 16/sq. in. 


Average Range Average 


1210 
321 
847 


1040-1250 
263- 345 
718- 970 
997-1150 
257- 290 
689-1083 


4460 
2090 
3345 


1100 
276 
836 


4940 
1630 
4300 


Failures in Plies 


Ult. Stress (Ibs./sq. in.) 
—F—_——_—_—_——— 


Range Average 


360 
505 
425 


Average 


245-540 
415-645 
345-610 


365 
430 
295 


370 
495 
400 


265-400 
460-530 
250-515 


395 
470 
390 


Mod. of Elastic. in 
Bending — thous. Ib./sy. in. 
Average Range Average 
8480 
2780 
5230 


604-1370 
306- 400 
427- 522 


1075 
351 
496 

7210 


3020 
5780 


760-1230 
218- 327 
610- 980 


1000 
272 
758 
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TABLE Il— STRENGTH PROPERTIES OF PLYWOOD — SOLID LUMBER JOINTS MADE WITH SPLIT-RING CONNECTORS* 


per Siti iil Proportional Limit Load (inate Lead 


Load | Speci- |_ 


Seren | 


Slip of Joint 

s) inches) 
Propor- 

Non- tional 


Distance 
M, Edge 
Margin. 


Description of Joint 


Side Plates Center Piece 


Range Average Range Average Uhtimate 


mens | 
F. (inches) | Face Ply | Tested 
| Grain 


(degrees) 
0 


5500-7500 


5300-7000 


6400-8200 


5500-6700 


5500-7900 


| 14,800-17,500 


14,500-21,000 


17,100-21,200 


12,300-16,800 


| 6500-7600 


elastic Limit 


17,310-20,090 | 18,780 | .022-.030 


19,490-20,900 | 20,400 | .020-.024 | .060 


15,350-16,200 | 15,740 | .019-.024 | .065 


14,400-21,500 017 -08S4 


15,200-16,600 


6770 9,370-18,800 


16,100 | 32,300-34,800 
17,200 | 28,800-41,500 


18,600 | 35,900-39,200 


15,100 | 14,500-36,100 


* Moisture content of plywood was between 10°% and 15° (10-12°% for all but a few series.) 


* Moisture content of solid lumber was between 12°% and 16%. 


joint types the proportional limit, 
ultimate strength, and slip. 

Typical test set-ups are indicated 
in Fig. 2. Two Ames dials were at- 
tached to each specimen in such a 
way that any rotation of the center 
piece could be compensated for by 
taking the average of the two dial 
readings. Readings were taken every 
one-hundredth inch up to a total 
slip of 0.2 in., then at every two 
one-hundredths up to 0.3 in., after 
which the dials were removed and 
the load recorded for every one-tenth 
inch of slip. The tests were made 
either in a 30,000-lb. or a 200,000-lb. 
testing machine. A head speed of 
0.05 in. per min. was used until the 
dials were removed, and 0.1 in. per 
min. thereafter. 

Three types of joints were tested, 
as indicated in Fig. 2, each made 
with a single pair of 24-in. or 4-in. 
split-ring connectors and with pieces 
of a size ordinarily used in timber 

nstruction. The Douglas fir used 
throughout had an ultimate strength 

in compression) of 7,000 to 8.000 
ih, per sq.in., and a moisture range 
f 12 to 16 per cent. Preliminary 
tests. of joints showed that the 
Douglas fir cores sheared after the 
'vwood cores had given way. 


Results of tests 


Results of tests on joints are given 
Table II. Since the bolts holding 


e joints together were merely drawn 


up snugly, little slip occurred until 
the bolt began to bend some time 
after the cores had sheared. Hence 
the non-elastic slip recorded in the 
table resulted from a load of only 
a few hundred pounds at the begin- 
ning of the test and indicates the 
slack in the joint. This might be of 
some importance in members sub- 
jected to reversal of stress. 

The proportional limit was prob- 
ably reached in all joints through a 
combination of core shear and bear- 
ing failure. Roughly speaking, the 
proportional limit was the same for 
all joints of a given connector size. 
Since plywood loaded at 45 deg. 
to the face-ply grain is weaker in 
compression and stronger in shear 
than when loaded at either 0 deg. 
or 90 deg. it is reasonable to expect 
that these factors compensate to give 
about the same proportional limit in 
joints regardless of the angle of 
loading. Some flexure stress on the 
core may be a factor here also. 

After core failure, the metal con- 
nectors acted like solid dowels, al- 
though they usually crushed the con- 
fined cores and took an elliptical 
shape. As the ultimate load was ap- 
proached, the crowding, action of the 
connector frequently split the ply- 
wood out at the sides on the Type A 
joints, (Fig. 2). The specimens con- 
tinued to take load, however. the 
increase depending on the width of 
the plywood. An attempt was made 
(Series No. 8) to obtain the relation 


.067-.081 


O78 


083 


113 


Strength 


dimensiens in inches 


Plywood Solid lumber 
15gx35%x12 254x355x12 


0.6-1.0 


0.8-1.0 Solid lumber 


15 4x3°9xl2 2 


Plywood 
gX3°gxl2 
10 Same as No. 1 except plywood 
cut 45 deg. to grain 


Plywood 
14x18 


Same as No. 1 except plywood 
face ply grain parallel to short 


dimension of plate 


0.8-0.9 


lywood 
1°,x14 


6” clear span 


0.2-1.1 


Solid lumber 


2x12 


Plywood 
15¢@x5!x12 


.04-.08 


3) 4x5 


Plywood 
fixl2 


Solid | umber 
3x5!ox12 


0.9-1.7 


Plywood Solid lumber 
154x20 3x5'ox12 


0.6-1.0 


Solid lumber 
3'4x52ox12 


»*lywood 
1°4x14 


8” clear spar 


0.2-1.4 


between the load at which the split- 
ting occurred and the width of the 
piece. The variation is shown in 
Table II. While the tests were in- 
sufficient in number to indicate a 
definite relationship, a straight-line 
variation might be assumed as an 
approximation pending further tests. 
Such information is of doubtful prac- 
tical value in any event, since the 
ultimate load was not definitely de- 
termined by this factor in this type of 
joint. 

The ultimate strength of both the 
Type B and C joints was limited 
largely by the shearing of the ply- 
wood under the connectors. If the 
test was continued until the total 
slip was about 13 in., the load could 
sometimes be increased as much as 
60 per cent. In Series 4, 6, and 10 
the edge margin M was varied as 
described in the table. The load at 
which the plywood sheared under 
the connectors held roughly a 
straight-line relationship to the edge 
margin. If Series 3 and 5 are omitted 
as being less typical of actual con- 
struction, and provided suitable edge 
margins are used, the _ ultimate 
strength is roughly the same for all 
joints of each ring size. 

In all the tests plywood and solid 
lumber were used in conjunction. 
In all cases except Series 2 and 8 
(Table II) the plywood plates were 
on the outside and the center piece 
was the solid one. In Series 2 and 8 
the positions were reversed, for com- 


i 
i 
i 
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85d . 
parative purposes; that is, the ply- 
wood was put inside, between two 
solid pieces. The results indicate that 
this change had little if any effect on 
the proportional limit but that the 
ultimate strength was increased; in- 
crease can be accounted for by the 
difference in the flexure strength of 
the plywood and solid lumber. The 
moment exerted on the side plates 
by the connectors resulted in a no- 
ticeable bending of the plywood as 
the ultimate load was approached. 


Explanation of tables 


For the compression tests in Table 
I the specimens were cut from three 
thicknesses of plywood, namely 
ll-ply, 13 in. thick; 21-ply, 28 in. 
thick and 47 ply, 6 in. thick. Three 
specimen sizes were used, ranging 
from 1Lxlx5) in. to 6x6x24 in. 
These were tested at angles of 45 
and 90 deg. Six sizes were tested 
under loads applied parallel to the 
grain of the outer plies. The number 
of specimens tested ranged from 3 to 
7 in each size. 

The tension test specimens (Table 
1) were cut from stock of the three 
thicknesses the fore- 
going, with reduced 
to about 14x14 in. In these specimens 
the gage length was 8 in. 

In the shear and flexure tests the 
specimens, cut from three different 


mentioned in 


cross-sections 


thicknesses of plywood, were made 
to correspond as closely as possible 
to the American Society of Testing 
Material’s specification D 143-27 and 
the procedure there prescribed was 
followed. A few combination glue 
joint and ply failures occurred in 
the shear tests. 

In the flexure tests (Table I) 11- 
and 47-ply stock was used; one-half 
the specimens were cut from each 
thickness. 

In test 8 (Table 11), width of the 
from 
load 


iywood center piece varied 
| | 


9+ to 7S in. The ultimate 
given in the table (not the actual 
ultimate) was taken as that value at 
which crowding action of the con- 
nector sheared out the plywood at 
the edges of the piece. Thereafter, 
further loading was applied up to 
of 40,000 Ib. for 


joints so tested, 


an average four 
In test 9 three additional joint 
not recorded, with plywood 
having a moisture content of 16 per 
cent, gave results 10 per cent lower. 


tests, 


In test 10, for slips in excess of 
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1.5 in. the ultimate loads varied 
from 23,400 (for M equal to 3} in.) 
to 37,000 lb. (for M equal 7} in.). 


Conclusions 


In planning the tests it seemed de- 
sirable to cover a 
field, although the program 
limited to Douglas fir plywood sup- 
plied by one manufacturer, While 


rather extensive 
was 


the results are a fair indication of 
the properties of this plywood, they 
should be considered as_ tentative 
and subject to modification when 
similar information is available for 
other plywood assemblies. Hence, the 
following conclusions are limited to 
the results of this program and are 
not of a general nature: 

1. The plywood was much weaker 
in both and 


when loaded at 45 deg. than when 


tension compression 
loaded parallel to the face ply grain. 
It was somewhat weaker at 90 deg. 
primarily because the cross plies were 
not as thick as the vertical plies. 
This condition could be changed by 
the manufacturer, In thin panels, the 
the number of 
plies and vertical plies would be a 


difference in cross 
larger factor. 

2. In shear in a plane parallel to 
the plies, the plywood was about 
equally strong when loaded at 0 deg. 
and 90 deg. to the face-ply grain, 
but both strengths were less than the 
45 deg. value. A majority of the 
failures occurred in the glue joints 
rather than in the plies. For shear 
in a plane perpendicular to the 
plies, the plywood was almost equally 
strong for all angles of loading and 
was from 3 to 4 times as strong as 
for shear in planes parallel to the 
plies. 

3. The few flexure fests indicated 
little difference in strength between 
a beam in which the plies are hori- 
zontal and one in which they are 
vertical. The beams were somewhat 
weaker under 90-deg. loading and 
considerably weaker under 45 deg. 
loading than when the face-ply grain 
was parallel to the long dimension 
of the specimen. 

4. For a 


Douglas fir 


the 
with 
split-ring connectors were roughly 
of equal strength regardless of the 
angle between the load and the face- 
ply grain. 

5. In determining working stresses 
for plywood and working loads for 
joints of the type tested, most weight 


given ring size, 


plywood joints 
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should be given to the proporti 
limit value. Over a long period 
time, wood fails at loads somew 
in excess of the proportional | 
and considerably below the ulti: 
strength as determined in labora 
tests. A few constant load tests m 
by the writer indicate that jo 
will not sustain a so-called ultin 
load for any length of time. M. 
over, in selecting factors of sa{ 
attention should be given to n 
as_ well 
obtained from tests, 

The the fi, 
going conducted in the ya 
terials laboratory at Stanford | 
versity under the direction of 
writer and in cooperation with the 
Timber Co. of Cali. 
fornia and the Harbor Plywood Co. 


mum as to 


average val 
tests described in 


were 
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Federal Irrigation Projects 
Expect Good Year 


A coop water YEAR for the irri- 
gated sections of the West has been 
forecast in a report by John C. 
Page, Commissioner of the U. 8. 
Bureau of Reclamation. While the 
season for storage of irrigation water 
is not yet over, a total of 26,023,877 
acre-ft. already has been caught and 
held for use by irrigators during the 
summer This 
increase of 6,397,860 
acre-ft. over the total stored in the 
reclamation at this time 
last year. 


coming dry season. 


represents an 


reservoirs 
. o ° 


Uncertain Money Conditions 


Affect Mexican Road Work 


Srrincent REDUCTIONS in appro- 
priations for both highway and rail- 
way construction, is reported from 
Mexico, in line with the general gov 
ernmental economies following the 
upheaval due to the expropriation of 
the oil companies, the unstable peso 
exchange and _ the 
credit. Appropriations for highway 
construction for 1937 were 28,830,- 
000 pesos ($8,000,000 but that fig- 
ure will have to be drastically cut 
for this year, to effect economies in 
both personnel and material. No 
road building machinery will be pur- 
chased this year by the Mexican gov- 
ernment, which has cut the road 
building budget to 20,670,000 pesos 
($5,700,000), plus 11,000,000 pesos 
for federal expenditures in coopera- 
tion with the states. 


restriction of 








